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\M grateful for the honor and conscious 

of the responsibility of speaking to you 
on this occasion, an evening dedicated to 
the memory of “‘Preston Manasseh Hick- 
ey.” This is not the time for me to attempt 
to refresh your minds concerning Doctor 
Hickey’s contributions to medicine. Many 
of these are a matter of record. Doctor 
Hickey physician, scientist and 
teacher. He possessed such qualities as 


Was a 


understanding, honesty, reason and justice 
which were a source of inspiration and 
satisfaction to those of us who were privi- 
leged to know him. 

The subject which | have chosen for 
presentation this evening is one of timely 
interest, although some of the symptoms 
and changes in the lungs produced by in- 
halation of dust in certain occupations were 
described many centuries ago (Fig. 1 and 
2). It would be unwise, even were it pos- 
sible, to present to you in an orderly man- 
ner the history of pneumoconiosis, but I 
have selected a few historical references to 


One of the earlier references concerned 
with the dangers of dust exposure is 
Pliny’s®® (23-79 A.D.) description of the 
devices used by refiners to prevent inhala- 
tion of the “fatal dust” (Fig. 3). 

In the Renaissance, physicians and min- 
ing engineers were aware that the metal 


EFIIAHMION TO TETAPTON. 


they grow confumptive. ates US 

a fhort but accurate Deteription of the Cale 

+. Fot.n. Of One that works in Mettal.A Metallic kMar, 
fays he,has his right Hypechondrium bent, a lurge 
Spleen, and a coftive Belly, he breaths with dif+ 

ficulty, is of a pale wan Complexion, and is apt to 

have Swellings in his left Knee. Such is the Vrain 


illustrate the antiquity ot the disease and Kie. 1. An early description of the symptoms 
its distribution. of a worker in metal. 
* Hickey Memorial Lecture, delivered before Wayne County Medical Society, Monday evening, April 6, 1942. 
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miner suffered from shortness of breath and 
died prematurely. In 1556 Agricola! de- 
scribed the perils of mining and the pesti- 
lential air breathed by miners. Ramazzini*® 
in 1700 called attention to the possible 
relationship between dust inhalation and 
consumption (Fig. 4). Anatomists had de- 
scribed “heaps of sand” in the lungs of 
stone cutters and they called the condition 
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In more recent years numerous studies 
and investigations have been carried out in 
many countries. It is only possible for me 
to mention a few. Some of the more impor- 
tant work concerned with the diagnosis, 
control and compensation for silicosis has 
originated in South Africa in connection 
with the gold mining 
England, the reports of Haldane" definitely 


MEMBRUM II, 
Quod definitionem explanat, 


donis , ut omnibus innotefcat, 


Sfentia S # 
neceffe cit ut poft definitionem nominalem, re- 
4 cenfeamus quoque realem. Ponimuscrgo Spa- 


donem definiri pofle fequentibus: 

Efttamor mollis, concolor & cedens internus a di- 
ftenfione vel ruptione arteriz aut vena , fanguine loca- 
liter velut in finu congeito, endemice contingens iis 0- 
perariis , qui in Lapicidiis Seebergen:ibus lapides efla- 
diendo & aptando occupati funt. 


® sm" we can define as follows: it 
tumor, varicolored, caused by 
internal distention or erupticn ef an 
artery or vein, likewise by 4 lecal blood 
congestion, as occurs in those workers in 
the stone quarries of Seeberg who are 
engaged in quarrying and polishing the 
stone". 


Fic. 2. The title page and an appropriate reference from Spadone’s dissertation 
on pulmonary phthisis in the Seeberg miners. 


“phthisis.”” Thackrah * in 1831 noted that focused governmental attention on rock 


sandstone workers died before the age of 
forty, but there was no unusual incidence 
of lung diseases in brick and limestone 
workers. Although the effect of various 
dusts on the lungs had been recognized 
previously by other writers, Zenker® in 
1867 is given credit for having coined the 
term pneumonokoniosis (Fig. 5). Shortl; 
thereafter, in 1870, Visconti® described a 
pathological condition of the lungs result- 
ing from inhalation of silica, which he 
called silicosis. 


dust as being the causative agent of the 
lung injury, and pointed out that ordinary 
phthisis was different from that occurring 
in the Cornish tin miners. In 191¢ Collis® 
expressed the theory that free crystalline 
silica was responsible for the lung damage 
and that it made the individual more 
susceptible to tuberculosis. In Canada, the 
investigative work at the Banting Institute 
has been noteworthy, especially that con- 
cerned with prevention. Denny et a/.‘ have 
reported that animals dusted with quartz 
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and very small’ quantities of metallic 
aluminum showed very little if any fibrosis. 

In the United States, the investigations 
carried on at the Saranac Lake Laboratory 
under the direction of Leroy U. Gardner 
have added tremendously to our knowledge 
of the development of pneumoconiosis and 
silicosis in the experimental animal. Like- 
wise the work done by the Harvard School 
of Public Health on the engineering meth- 
ods of dust determination and control, and 
the field studies of the United States Public 
Health Service and Metropolitan Life 
Insurance Company have done much to 
improve the atmospheric conditions in 
many industries. 

Pneumoconiosis is a generic term used 
to describe all forms of pulmonary reactions 
to dust lodging in the lungs. These changes 
may or may not be demonstrable by the 
roentgen examination. Other terms such 
as siderosis and anthracosis are special 
names which serve to indicate the lung 
condition occurring in certain industries 
iron and coal mining). 

Silicosis is a form of pneumoconiosis 
which is thought to be due to the specific 
action upon the lung tissue of chemically 
free silicon dioxide in finely divided form 
and which produces changes that can be 
demonstrated in many 
roentgenogram. 


instances on a 
It is probable that all 
dusts, with the exception of chrome, free 
silica and certain silicates, produce very 
few changes in the lung that can be recog- 
nized with assurance on the roentgeno- 
gram. 

In order to produce lung changes it is 
necessary for the silica dust to reach the 
lung alveoli, to get into the interstitial 
tissues either through the agency of macro- 
phages dust cells) or by way of alveolar 
pores, and to be deposited in sufficient con- 
centration at some where either 
through its inherent physicochemical 
properties or together with some other 
factor or factors, as yet unknown, an ab- 
normal amount of fibrous tissue formation 
may be stimulated. 

Krom an 


spot 


examination of the mineral 
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particles which have gained access to the 
lung it seems that the protective mecha- 
nisms of the respiratory tract exclude most 
of the particulate material greater than 10 
microns in diameter. Likewise it is accepted 
generally that the smaller silica particles, 
0.§ to 2.§ microns in size, are more likely 
to produce lung damage than are the larger 


C Vil PLINIE SCCVNDI NATVRALIS HYSTORIAE LIBER TRICESIMVS 
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Mctallorum natora. 


oped fol manmesfed ct fare religion's:et autor oft cw 
Sic Comillu trumpnadic. Hoc €t adds un ungus coe 
X expericontt, pum populis co ting! tbr fv 
ty mung a Calha fperdce aur excoy bare 
mctallis angenci. Hic originem sot am tum in fed 
Xharcnoty a. apd Cok bos mrupe quad’ macetl ¢x qua aculntes 
1 Us. 0 fupra agris. Harend voces coiorum batere. Hanc 
nebotaras diunus. Sequenes aut lorur.¢ Auctoritatemcolun tuils 
OF enum trovam. te in bonore cat Homero teftezqnauescacd 
aco ty. circa pymcra qu.eramus. wocat meni 
oserro im too ares Sic cram ppellit dracon ehh 
mo pausto an-mals Lig... nc devant Nevp g | 
Sorte pots tan anu tous am da cm off Ler 
(maa. artacteres mun. 8 epbelo nun 
fer b tum magm opens cay | 


Jor. as Preoum tere nomen joagers. tuba mud S mcarmara tadt.Her- 
mos 1,9 cx locomucin’ ad nolinec fere aluunde cx bripamarCe 
hoor nies benca metallo wgalib? Ko-nollus ici dilt 
tere p do snnva. Rom © act «in vende ndo precio bepe me mod esederet 
by ras. Sed adelterat prada Nag off gon’ mommn b" fere 
angen plumoanrs fit evufto Lipide nes ex lo Los | 
ples Gt depreben dun. folo fornac bus rul tundud 
bx ett fecundunom nvm. per.¢ paucs nocum: mokom nosarales bare 
ergo sdulterad ochon focor. tem neon guenimodeh net hat fi 2 loco 
Sulit 200 rico mm compen aho and furto ¢ 
pleno. fulen ablocanw wpe Hos. m. onftatyy 
ait fplen dor m tenet magenem. Quang: boc rubs 
pre tea a it mumaras ju e ven harcna tne Au 
probe. Lore fucat neew reunet colorem: & calce aduls 
we arcs Lem fit deo. Sobs len x con 
cos re iat p era panics fers inducat, 
tree gall ecorl ater odorem chy oP ea tul la 
ports une in pole: fa sm Lad aches dhgae 
im dy pulverem tamen vt m volun and 
qu vel maurovel nmarmore ¢t itepulcbris face, 


Translation of the above between brackets:- 

"Those who pulverize vermilion in the laboratories 
cover their feces with non-insufflated bladders, which, 
while allowing thes to see thrcugh, orevents thes froe 
“innaling this fatal dust.” 


ic. 3. Pliny’s reference to protective devices 
for those who pulverize vermilion. 


particles. It is believed by some investiga- 
tors that certain dusts (diluents or contam- 
inating dusts) may have modifying effects 
upon the action of free silica in the lung 
tissues; for instance, carborundum and 
aluminum oxide may rétard and alkaline 
soap powders may accelerate the usual 
reaction to free silica. There is some un- 
certainty about this hypothesis, however, 


~ 
/ 


wa 


as Gardner® says that “definite proof of 


accelerators to the action of silica is yet 
lacking; it has been suggested that cases 
of ‘rapid silicosis’ in human beings may be 
due to excessive exposures to silica or 
unusual fineness with or without associated 
infection.” It is evident, therefore, that in 
order to evaluate a dust hazard one must 
have a knowledge of the behavior of the 
dust in the course of its production and 
while it is suspended in the air, and its 
behavior in the respiratory system, as 
well as an understanding of its specific 
action in the lung tissue.” The knowledge 
that a workman is exposed to dust released in 
the processing of a material containing free 
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sphere at the breathing level contains harmful 
quantities of free silica dust. 

The reasons for this observation are 
supported by ventilation and_ sanitary 
engineers familiar with many of the differ- 
ences in the behavior of dusts and some of 
the factors concerned may be abstracted as 
follows: 

1. The composition of the air borne dust 
may differ from that of the parent material. 

2. The composition of the dust retained 
in the deeper portions of the lung may 
differ from that of the air borne dust. 

3. The amount of dust retained in the re- 
spiratory system and the relative amounts 
retained in the upper portion of the tract 


silicon dioxide is insufficient evidence in 


and that found in the alveoli vary with 
itself to justify one in stating that the atmo- 


ditferent dusts. 


of Tradefmen. 163 


| CHAP. XXIV. 
Of the Difeafes of Stone-cutters. 


TREATISE 
‘ OF THE 


W E come*next to the Difeafes of Stone- 
D I S E A S k S hewers, Statfaries, Stone-cutters, and 
that fortof Workmen ; for in hewing Marble or 
OF Stones out of the Rock, in polifhing and cutting 
J them, they ‘oftentimes fuck in, by infpiration, 
the tharp, rough, and corner’d fmall Splinters 
Crarefiien or Particles that flie off ; fo that they are ufval- 
9 1 ly troubled with a Cough, and fome of ‘em tarn 
Afthmatick and Confumptive. Add to this the 
metallick Vapour exhaling from the Marble 
Stones, oc. which manifeftly affects the No- 
ftrils, and the Brain. Thus the Ston2-cutters 
upon the /apis Safer, to 
i : at fod oa both in the Head and the Stomach, 
vores + wean he Cure of all by the heavy Smell that conftantly exhales from 
wemuriee efmea. thence, that fometimes they are forced to Vo- 
mit: And in diffeing the of fuch Artifi- 
Written in Latin by cers, the Lungs have been found fufled with lit- L. ». 4 
tle Stones. Diemerbroek gives 2 curious Relati- 
on of feveral Stone-cutters that dy’d Afthma- 
tick, and were open’d by him; in whofe Lungs * 
he found fiuch heaps of Sand, that in running 
the Kafe thro’ the Pulmonary Veficles thanght 
he was cutting fome Sandy Body. He adds, 
that he was inform’d by a Mafter Stane-cutter, 
that in cutting Stones there rifes fucha fubtile ” 
Duft, as is able to penetrate thro’ Ox Bladders 
hung in she Shop, infomuch that in the {pace of 
one Year he found a handful of that Duft in the 
Cavity of thé Bladder: And this very Duft he 
took to be the caufe of the Death of many un- 
wary Workmen, 


Shewing the various Influcne, of par- 


ticular Trades upon the Srare of Heaith ; 
With the heft Methods to avoid or cor. 
rect it, “and ufeful Hints proper to be 


Bern. RAMAzZINI, 


Profeflor of Phyfick at Padua. 
And now done in English. 


LONDON, 

Primed for dadrew Belt, Ralph Daniel Abidwinter, 
Wilk. Howes, Wil?. Davis, Geo. Straughan, Bern. Linéot,] 
Jae Round, and Wale. 


Our 


Fic. 4. Title page and reference from the English translation of one of Ramazzini’s works. 
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4. The particle size of the alveoli dust 
differs from that of the air borne material. 

s. The flocculating properties of dust 
vary; this affects the retention in the re- 
spiratory tract, its penetration to the al- 
veoli, and the behavior of phagocytes 
toward the dust. 

6. The rate of phagocytosis varies from 
one dust to another. 

>. The toxicity of silica is apparently 
reduced in the presence of certain other 
materials. 

According to Hatch” the relative signifi- 
cance of these several aspects of dust be- 
havior is not fully understood but their 
importance has been demonstrated both in 
the laboratory and in industrial experience. 


rHE PROTECTIVE INFLUENCE OF THE 


RESPIRATORY SYSTEM 


The respiratory system is so constituted 
that it offers a definite protection against 
dust laden atmosphere entering the alveo- 
lar structure of the lungs. The peculiar 
construction of the nasal cavities, the hairs 
in the nares, the moist turbinated bones, 
and the ciliary action of the tracheobron- 
chial mucosa are factors in preventing 
considerable amounts of dust (especially 
the larger particles) reaching the alveoli. 
The amount which does penetrate to the 
lung depths varies somewhat with the 
frequency and depth of breathing.” The 
air velocity is highest in the trachea and 
the restricted passages of the nasal fossae 
and gradually decreases as the alveoli are 
approached. According to Hatch, the air 
flow in the bronchi is approximately one- 
half of the tracheal velocity and in the 
bronchioles it is further reduced to one one> 
thousandth. At the entrance of the alveoli 
the rate of motion is only 1/100,000 of the 
tracheal velocity. Within the alveoli, the 
air movement relative to the alveolar walls 
approaches zero. Another important con- 
sideration is that the air flow moves in 
different directions with the phase of 
respiration and therefore varies from zero 
to a maximum in every cycle. Likewise it 
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is possible that not all of the inspired air 
reaches the alveoli. 

It would seem reasonable to believe, 
therefore, that several factors concerning 
dust exposure and certain physiological 
processes may become operative in a given 
individual. 

a. The amount of dust that reaches the 


Vi. 
Ueber Staubinhalationshrankhelien der Lungen, 


F. A. Zenker 


Staubinhal ai 


kheiten der Lungen 171 


athmeteu Staubes unterscheiden, und danach erwarten diirfen, dass 
sich ihnen noch andere analoge Erkrankungen anschliessen werden 
(wie diexs fir die Einathmung von Tabaksstaub im folgenden Ar- 
tikel nachgewiesen werden soll), wird es Beditrfniss, alle diese ihrem 
Wesen nach ideutisehen Erkrankungsformen unter einem gemein- 
schaftlichen Namen zusammenzufassen. Statt der yon mir in der 
Ucherschrift dieses Artikels gebrauchten, das Wesen der Sache, wie 
mir scheint, am ésten ausdritckenden, langathmigen Bezeichnung 
wird sich der Name Pheumonokoniosis (von # zéveg, der Staub) 
empfehlen und man wirde dann deren einzelne Formen als Pneu- 
monokoniosis anthracotica, siderotica u. s. w. foder chen 
kurz ais Anthracosis, Siderosis) zu untefscheiden haben. 
(Porteetzung folgt.) 


Kic. 5. An illustration of a portion of Zenker’s 


article in which the name “pneumonokoniosis”’ 
was coined. 


lung alveoli varies with the frequency and 
depth of breathing. 

b. The dust collecting efficiency of the 
upper respiratory tract may vary consider- 
ably depending on the condition of the 
nasal fossae and its included structures and 
whether an individual is a mouth breather 
or not. 

c. The dust reaching the alveoli has a 
particle size approximately I micron or less 
in size because of the regional selective 
efficiency of the respiratory tract in relation 
to size, and therefore the dust reaching the 
alveoli may have a different composition 
from that which was breathed in. 

Hatch” states that the dust collecting 
efficiency of the respiratory system has an 
average value of 50 pér cent for industrial 
dusts. In a factory with a dust concentra- 
tion of § mg. per cubic meter, an individual 
breathing 10 cubic meters per day will re- 
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tain over § gm. of dust per year, or 150 gm. 
in a working span of thirty years. Because 
of the anatomical structures concerned 
with the removal of the foreign material, 
only a small portion of that amount is 
generally retained. Thus silicotic lungs may 
contain no more than 6 gm., which is only 
a small percentage of the original dust 
inhaled. 

What happens to the dust that lodges in 
the air sacs? Some of it may remain in the 
alveoli. Some gains entrance into the inter- 
stitial structures, through the agency of 
macrophages (dust phagocytes) or al- 
veolar pores.’ A large amount may pass 
into the lymphatics to be transported 
along the lymphatic channels to adjacent 
lymphoid deposits or lymph nodes. Some 
of the dust may get into the general circula- 
tion by way of the tracheobronchial or 
hilar lymph nodes. Some of the dust laden 
phagocytes are deposited along the lym- 
phatic channels located subpleurally and 
those accompanying the vascular structures 
and bronchial tree. 

The functions of the lymphatic system 
of the lungs are not known, but at least one 
is thought by some writers to be concerned 
with removing foreign material from the 
lung. Miller describes superficial and deep 
sets of lymphatics, the former coursing 
through the pleura and the latter along the 
sheaths of the blood vessels and bronchi. 
The lymph flow of these two sets for the 
most part is directed towards the hila. They 
intercommunicate and if for some reason 
the deep set becomes obstructed, the lymph 
flow may then reach the hilum by way of 
the superficial lymphatics. Some of the 
lymphatics from the lower portion of both 
lungs pass through the domes of the dia- 
phragm to reach the preaortic lymph 
nodes. 

As stated above, one is not certain as to 
the functions of the lymphatics, but it is 
believed that the powerful movement of 
the domes of the diaphragm, the move- 
ments of the ribs through the agency of the 
intercostals and other accessory muscles, 
the lobation and the respiratory move- 
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ments of the. lung exert a profound influ- 
ence on the lymphatic flow.'”*° In so doing, 
the respiratory movements and massage 
action of the ribs assist not only in the 
transportation of material within the lu- 
men of lymphatic channels, but may exert 
some influence on dust particles deposited 
outside of those structures. In favor of such 
a hypothesis, it has been shown that pneu- 
mothorax diminishes lymph flow.’ Like- 
wise, wherever there is fixation or limita- 
tion of movement of the lungs, one finds an 
increased deposition of pigment or dust 
particles along the pleural surfaces of the 
lung. It is common knowledge that more 
pigmentation of the lung from dust occurs 
in the region of the intercostal spaces than 
at the site of the ribs, except in those 
individuals where the pigmentation is 
extreme. 


PATHOLOGICAL CONSIDERATIONS 


In this presentation, | am only concerned 
with the benign nonspecific pneumoconiosis 
and silicosis. 

It is in the phagocyte that dust first exerts 
its specific influences on living cells and that 
differences due to physicochemical compost- 
tion of the irritant become manifest.'® Inert 
substances like aluminum oxide have no 
effect on the structure of the cell, although 
they may retard or stop its locomotion by 
their mass within its cytoplasm.’ It is 
presumed that ‘if the dust gets into the 
interstitial tissues without the agency of 
the phagocyte, the same conditions are 
operative. 

Toxic free silica quickly injures the 
phagocytes, and its effect is directly pro- 
portional to the number and size of the 
ingested particles.’ The migratory phago- 
cytes concentrate silica in and about the 
lymphatic system of the lungs. The ulti- 
mate result is a nodule composed of con- 
nective tissue whose fibers are modified 
characteristically by the silica. Ultimately 
these parenchymatous nodules may attain 
a diameter of 3-4 mm." The degenerative 
change produced by free silica within the 
cell closely simulates those’in the epithe- 


| 
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lioid cells of tuberculosis." A reason for the 
similarity of the changes produced by silica 
and tuberculosis has been offered by 
Fallon.® It is his belief that the irritation 
produced by silica and tuberculosis liber- 
ates toxic phospholipids which are responsi- 
ble for the proliferation that results in the 
granulomatous nodule. 


ROENTGEN CONSIDERATIONS 


It is generally conceded that the roent- 
genographic examination, properly done, is 
the most precise method at our command 
for demonstrating visible shadows of patho- 
logical changes produced by pneumoconio- 
sis or silicosis in the living individual. 
There are, however, many other conditions 
that produce shadows in the roentgeno- 
gram which may simulate some of the vari- 
ous shadows found in pneumoconiosis.”* In 


order to evaluate correctly the various 


shadows observed in a roentgen study of 


the chest, it is necessary for one to possess 
some knowledge and experience concerning 
such an examination, and certain informa- 
tion about the patient being studied. Some 
of the more important requirements may 
be enumerated as follows: 

A knowledge of the anatomy of the 
chest and some of the physiological mani- 
festations of the 
tained therein; 


various structures con- 
an understanding of the 
histology of the lungs and of their lymphatic 
system. 

A thorough familiarity with roent- 
genoscopic and roentgenographic appear- 
ances of the normal structures of the chest 
and their permissible variations. 

A clear perception of the pathology of 
sinianncnaheale and of lesions that give a 
somewhat similar roentgenographic 
pearance. 

4. Some knowledge of the history of the 
individual, especially the occupational rec- 
ord and familiarity with the physical signs 
in the particular patient. 

s. Some information concerning the in- 
dustrial process that is responsible for the 
production of the dust. Dust counts at 


ap- 


breathing levels and chemical analyses of 
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the dust are exceedingly important when 
available. 

A comprehensive roentgen examina- 
tion. 

If all of the above information is avail- 
able, one should be able to render a diag- 
nosis which although presumptive is likely 
to be correct in the majority of instances. 
Very often, however, one gives an opinion 
on insufficient data and in so doing refer- 
ring physicians become confused and in- 
justices occur. 

I have always regarded the roentgen 
examination as a consultation, and used as 
such it is likely to be more valuable. An 
ideal program for the diagnosis of pneumo- 
coniosis in the living would include a study 
by a group, the members of which would be 
a general physician, a_ rhinologist, a 
bronchologist, a clinical pathologist, a 
specialist in tuberculosis, an engineer in- 
terested in industrial hygiene and a general 
roentgenologist. Such a program is too am- 
bitious for practical purposes and in the 
majority of instances the referring physi- 
cian tells the individual that he has pneumo- 
coniosis or silicosis on the basis of a history 
of dust exposure, a physical examination 
which is thought to exclude other condi- 
tions that might produce similar symptoms 
and the presence of abnormal shadows in 
roentgenograms of the chest which are 
compatible with those found in pneumo- 
coniosis. The fact that diagnoses are made 
in this manner places a tremendous re- 
sponsibility on the roentgenologist, for he 
must not only describe the roentgen ap- 
pearances, but after he has done so he must 
correlate the other information which has 
been supplied to him with the roentgen 
ob%ervations, and arrive at a tentative or 
presumptive diagnosis. This is a safe pro- 
cedure if we as radiologists fulfill our obliga- 
tions to the referring physician and patient. 


ROENTGEN APPEARANCES IN 
SPECIFIC 


BENIGN NON- 
PNEUMOCONIOSIS 


Gardner’ includes under this classifica- 


tion “every known reaction to mineral dust 
except that due to the soluble poisons such 
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as lead, the specific diseases, silicosis and 
asbestosis, and ‘roentgenologic conditions’ 
such as baritosis and the pseudo nodulation 
of arc welders.” 

Experimental investigations have shown 
that most nonsiliceous dusts exert no ap- 
preciable effects on connective tissues, the 
reaction is not progressive and does not 
terminate in a fibrosis appreciable on gross 
examination.'® /t would seem, therefore, that 
if abnormal shadows are observed in roent- 
genograms of individuals exposed only to non- 
siliceous dusts some other condition 1s present. 

Many physicians interested in pneumo- 
coniosis and whose opinions are respected 
make a diagnosis of such a condition be- 
cause of the observation of what they call 
“an exaggeration of the lung markings,” 
and oftentimes the interpretation is based 
on a study of a single film. Are we justified 
in making a presumptive diagnosis on such 
evidence? It would seem that if Gardner’s 
statements!” concerning the absence of f1- 
brosis appreciable on gross examination are 
true and the thoroughly known limitations?’ 
of the roentgenographic study of the chest 
are observed, we should examine critically 
positive reports of pneumoconiosis based on 
suggestive clinical and occupational data 
and roentgen evidence of “so-called” promi- 
nence of the lung markings. 

We, as physicians and as roentgenologists, 
have been anxious to improve our diagnostic 
ability in pneumoconiosis through the 
agency of chest studies of individuals ex- 
posed to dust. We have been told by the 
experimental investigators what happens in 
animals under controlled circumstances, 
and by the pathologists what has happened 
in the postmortem lungs of humans. We 
also know from experience that when col- 
lective and serial roentgenographic studies 
are available on a patient whose lungs at 
death show evidence of pneumoconiosis one 
is likely to magnify in terms of disease slight 
variations (without nodules) from the normal 
pattern in the early examinations. 

Some years ago the late Dr. Pancoast and 
I proposed a classification of “perivascular, 
peribronchial, lymph node predominance’ to 
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include the pathological changes under dis- 
cussion in the roentgen diagnosis. After a 
few years we found that our opinion in re- 
gard to such an interpretation varied so 
much from day to day on the same films the 
classification was abandoned in our roent- 
gen interpretation. 

The time has arrived for us to take stock 
of our knowledge and abilities. There is stil] 
considerable work to be done on the manner 
in which the various pneumoconioses are 
produced. There are still too few post- 
mortem studies in humans (that are free 
from’ the modifying influences of infection) 
in which good roentgenographic studies, 
dust counts and a careful occupational rec- 
ord are available for a correlated compari- 
son. The roentgen examination, as made 
under conventional circumstances, has so 
many variables one must recognize that 
certain differences in appearances between 
two or more examinations cannot be re- 
garded as significant without reservation. 
Another factor that is overlooked fre- 
quently is the difference in appearances be- 
tween two chests. What is normal for one 
may be abnormal for another. The lung 
markings and often the dynamics are as 
variable as the features on different faces. 

Does the presence of a scar or a lesion that 
is not completely healed produce roentgeno- 
graphic evidence of pneumoconiosis? | do not 
know. Gardner'® states that such lesions 
may retain abnormal quantities of dust 
particles and that such deposits may main- 
tain a chronic inflammatory reaction, but 
he does not state whether such a combina- 
tion might be demonstrable on a roentgeno- 
gram. Apparently there is no evidence to 
show that dusts, other than free silica, alter 
the natural susceptibility to tuberculosis. 

Does pneumoconiosis from inert minerals 
produce disability? The lung is elastic and 
the alveolar walls are generally not involved 
even in extreme cases presenting diffuse 
pigmentation.'’ It therefore seems improb- 
able that disability from pulmonary symp- 
toms would occur under such circumstances. 
It should be borne in mind that one cannot 


from a study of the chest by roentgen methods 
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give any reliable opinion as to the extent of 
disability. Physicians interested in disa- 
bility have developed elaborate methods 
for its detection and measurement, and in 
my opinion they should be the ones from 
whom we should seek such information. 


SUMMARY 


On the basis of the pathological findings 
and the known limitations of the roentgen 
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cases one is at a loss to know what to call 
the condition. My present plan, when abso- 
lute data are lacking other than the occupa- 
tional record and physical findings, is to 
make a diagnosis of “‘modified silicosis” 
(Fig. 64 and B). This position is supported, 
especially when the individual is disabled to 
some extent, by Gardner’? who states that 
apparently comprehensive occupational 
history and the histologic evidence of a 


Fic. 6. 


A. Anthracosilicosis. C., 


male, aged forty-seven. This patient came to us with a history of having 


been exposed to finely divided coal dust. This coal dust is extremely fine and is used to make illuminating 
gas. Before taking up this work in 1916 this individual was a miner for seven years. According to a history 


he stated that he had had no silica dust exposure but the roentgen examination of the chest showed a 
massive lesion in the right upper lobe with a few small nodules distributed in both lower lung fields. From 
pathological investigation and animal experimentation one would not expect finely divided coal dust to 
produce such shadows. We therefore have made a diagnosis of anthracosilicosis on the basis of his having 
been exposed to silica when he was a coal miner. It is entirely possible that the eighteen years of exposure 
to finely divided coal dust, in his present occupation, may have contributed to the lesion in the right 
upper lobe as a result of a pre-existing scar in that region. B, the massive lesion in the right upper lobe is 
shown to better advantage. 


examination it would seem that in those in- 
stances where individuals are exposed to inert 
mineral dusts, one should not expect to be able 
to demonstrate conclusively changes that 
should be. interpreted as roentgen evidence of 
pneumoconiosis. 


single autopsy specimen does not warrant 
the inference that a mineral other than free 
silica has caused fibrosis.” 

There are two conditions due to certain 
dust exposure which can be diagnosed or 
suspected because of their roentgenographic 


There will be instances in which a careful appearances. Unless one is familiar with 


history fails to show any exposure to silica- 
containing dust and yet abnormal shadows 
will be seen in the roentgenogram. In such 


the dense, pseudonodulation occurring in 
baritosis and the less dense pseudonodula- 
tion found on at least one occasion in an arc 


— 
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Fic. 7. Baritosis. This individual had no respiratory 
symptoms whatever. The condition was found in 
a routine investigation of workers in baryta ore. 


Compare the shadow densities with those in 


Figure 8. These densities are greater than those 
usually produced by silica nodulation. 


welder, their presence may not be sus- 
pected. 

Baritosis has been described by Arrigoni.? 
This form of pneumoconiosis has been found 
in the baryta mining industry of Italy and 
in a few workers in a Pennsylvania plant. 
The lungs are studded with small sharply 
circumscribed nodules (Fig. 7 and 8). In 
the experimental animal, the nodules are 
due to the collections of mineral dust and 
do not show evidence of fibrous tissue over- 
growth. Individuals with baritosis do not 
have an increased susceptibility to tubercu- 
losis. 

The pseudonodulation occurring in an 
arc welder reported by Enzer and Sander’ 
was due to the collections of iron particles. 
No fibrous tissue reactions were observed. 
Those who have observed large numbers of 
roentgenograms made of men who have 
done welding for years believe that the 
pseudonodulation occurs infrequently but 
when it does occur it may simulate shadows 
of nodulation occurring in silicosis. 
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ROENTGEN APPEARANCES IN SILICOSIS 

The roentgen appearances of silicosis 
with and without infection and modified 
silicosis have been classified variously de- 
pending largely upon the recommendations 
of the investigators in certain countries.’ 
Every exponent of a certain classification 
thinks his is the best for his particular 
needs. Classification of various stages of the 
disease will continue to be important until 
some better method is utilized to regulate 
compensation. 

Pneumoconiosis implies a condition of 
fibrosis, occurring, so far as we know, in 
only one general way, but with certain 
variations dependent upon uncertain or un- 
known influences. It should be noted, how- 
ever, that those who study a large number 
of occupations and industries find it difh- 
cult to adhere to a general division of 


Kic. 8. Probable silicosis with nodular predominance. 
This patient’s occupation was that of a laborer, 
for eighteen years, exposed to dust and irritating 
gases. Prior to that time he was a sand blaster for 
two years. He had no symptoms and no disability 
when subjected to the usual clinical tests. One 


might think that he has considerable disability if 


one depended on the roentgen manifestations. 
Compare the roentgen appearance of this case 
with that produced by baritosis in Figure 7. The 
shadows are quite similar. 
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stages, without making exceptions or creat- 
‘ing certain variants. This becomes more 
complicated with each new occupation. 
The clinical phenomena, of necessity, are 
due to certain pathological changes. Like- 
wise, the roentgenographic appearances 
portray only those pathological changes 
which are macroscopic. The microscopic 
changes which cannot be seen roentgeno- 
logically may, however, be most important 
in producing disability. Everyone has seen 
instances in which extensive roentgen evi 
accompanied by 
very little disability, whereas occasionally 
marked disability presumably due to sili- 
cosis is Observed in individuals who have 
little re ventgen e\ idence of the disease 


dence of silicosis 1s 


Fig. 8 and g). Therefore, it would seem 
wiser to substitute, for a numerical progres- 
sion of pathological changes typical for a 
few of the occupations, some other classifi- 
cation which need not place too much 
the observations 
except in those instances in which there is 


emphasis on roentgen 
good evidence of an active infection com- 
plicating the silicosis. 

Very often one sees a roentgen diagnosis 
that the 
radiologist infers that he has observ ed cer- 


of “‘second stage silicosis.” By 


tain changes in the lungs which have been 
described as occurring in that stage. He 
does not mean necessarily that the individ- 
ual has a progressive disease which in a few 
vears will become extensive enough to be 
classified as third stage. There are occasions 
when silicotic lesions do progress if harmful 
exposures to silica dust are continued or 
some other factor, such as a superimposed 
infection, becomes operative. In other in- 
stances the lesion may remain unchanged 
for years, and the shadows of some of the 
lesions actually may get smaller. 

The important thing to bear in mind con- 
cerning the roentgen report classifying sili- 
cosis into stages, is that it should not in any 
way prejudice the clinician as to the presence, 
absence or degree of disability. 

Most of the changes that are seen in 
roentgenograms are those produced by 
silica and other dusts such as coal dusts. 
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Kic. 9. Silicosis with nodular predominance. N. N., 
male, aged forty-seven. Patient has been a soft 
coal miner for thirty years and is practically 

totally disabled because of dyspnea. The roentgen 
examination shows slight nodule formations dis- 
tributed throughout both lungs. The nodules are 
not very large and not very diffuse. The above 
illustration gives one an idea as to the frequency 
of the nodules. There is a moderate amount of 
emphysema. There was a marked disability in this 
individual out of all proportion to the roentgen 
manifestations in the lungs. This is a good illustra- 
tion of why it is unwise to attempt to evaluate dis- 
ability from roentgen appearances. 


Only a few opportunities have been avail- 
able for roentgenologists to study men ex- 
posed in atmospheres of almost pure silica 
dust. Thus from a practical standpoint, all 
of the roentgen observations may be re- 
garded as those of modified silicosis, and in 
this paper will be classified as simple sili- 
cosis and silicosis with infection.» An ex- 
ample of modified silicosis is anthracosili- 
cosis, occurring in some of the hard coal 
miners. 


| Gs 
Sar, 


Eugene P. Pendergrass NovemBER, 1942 


Fic. 10. 4. Very early nodular manifestations of silicosis. C. C., male, aged forty. At the age of seventeen 
years he began to load coal at the head of the mine. At the age of thirty to forty he delivered coal by truck. 
At the age of forty he handled a tender. The roentgen manifestations are quite early. Note that the hila 


and trunk shadows are not increased in prominence and likewise the nodular shadows are not perfectly 
round but are varying shapes. This man had no disability. B, close-up of the left upper lobe. 


SIMPLE SILICOSIS magnifying glass.* They are deposited along 
or within the lymph channels where they 
may impede lymphatic flow." Gardner" 
states that when the lymph flow is retarded 
the phagocytes do not enter the lymphatics 
but collect here and there over the walls of 
the air sacs. Parenchymatous nodules may 
then develop which ultimately reach a size 
of 3-4 mm. in diameter. Pathologically, the 
nodules have well defined borders except 
when there are accumulations of non- 
siliceous dusts. 

Bronchial tree, lymphatic and vascular 
channels with supporting structures: These 
Structures are commonly referred to as 
trunk shadows and linear markings. Slight 
to moderate variations in these shadows are 
dificult to evaluate. Theoretically the 


The characteristic lesion in silicosis is a 
circumscribed nodule of hyaline fibrosis. 
The earliest lesions are invisible or are rec- 
ognizable only microscopically or with a 


Kic. 11. Anthracosilicosis with nodular predominance 
occurring in a hard coal miner. W. J., male, aged 
forty-four. This man has worked in hard coal, 
cutting both rock and coal for a period of seven- 
teen years. He worked regularly and felt perfectly 
well except for slight dyspnea. The roentgen exam- 
ination shows a nodular predominance In an an- 
thracosilicosis. While nodular predominance oc- 
curs in some individuals and not in others, the 
fact is difficult to explain. 
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shadows should be increased in prominence, 
but the chances for error in interpretation 
are increased greatly due to technical dif- 
ficulties of obtaining identical serial roent- 
genograms and the personal equation in 
interpretation of the same roentgenograms 
on different days. 

Lung changes: The earliest roentgen le- 
sion that | accept as evidence of simple 


silicosis is the small, discrete, multiple 
6 mm. in diameter, which is 


shadow, 2 
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more or less uniform in size and density and 
does not disappear in a roentgenogram 
made with slight rotation (Fig. 104 and B, 
and 11) Shadows that disappear with slight 
rotation are likely to be vascular. The blood 
vessel shadows are denser and their borders 
are more sharply defined than are those of 
nodules. The shadows of the silicotic nodules 
are usually distributed along the vascular 
channels and the bronchial tree of both 
lungs, and at times they may be limited 


Fic. 12. 4. dn oil pneumonia. M. P., male, aged sixty. Referred with a clinical diagnosis of silicosis. This man 


was employed in a brass shop and worked in a large room in which there was good ventilation, high ceilings 
and tremendous floor space. He did polishing and cutting of copper and brass. In cutting the metal he 
used a lubricant which was a machine oil and, at the time the cutting was done, a smoke was created. The 
patient thought that he was suffering from silicosis because when some of the large castings would drop 
nearby, there was considerable oi] around and although he could see dust from time to time it was really 
not a very dusty atmosphere. 

The patient had paroxysms of coughing and at times would bring up considerable sputum, about a 
half cup at a time. He lost considerable weight, from 180 lb. to 1364 lb., and at the time I saw him he 
had marked disability. The man was very intelligent and helped considerably in arriving at the diagnosis. 
Films were made of the chest and one could see a fine diffuse mottling throughout the lower half of both 
lungs. The shadows were not those usually seen in silicosis but looked more like those of an infection. 
When I first saw the roentgenograms I never felt that the condition was a lipoid pneumonia for I would 
expect to find a little more consolidation in such a process, but, after questioning the patient more closely, 
the correct diagnosis was suspected and he was persuaded to have a bronchoscopic examination to see 
whether or not we could demonstrate evidence of oil droplets. Much to our amazement and surprise, we 
were not only able to demonstrate the oil droplets in the secretions removed from bronchoscopic aspiration, 
but to demonstrate oil droplets within phagocytes. In view of this observation we thought that we were 
dealing with an oil pneumonia rather than a silicotic process. One can readily see, therefore, that a diag- 


nosis of silicosis could not have been made unless an adequate history had been obtained and the proper 
examination made to identify the cause of the lung shadows. 
B, close-up of the right lower lung field. 
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Fic. 13. Uncertain. Possibly tuberculosis or some 
other condition, the nature of which is uncertain. 
The illustration is included to show conditions 
from which silicosis must be differentiated. The 
patient was a male, aged thirty-seven, who came 
into the hospital with a history of dysentery and 
the chest examination was done as a part of the 
routine study. The patient had no cough and there 
was no expectoration and no dyspnea. The roent 
gen findings are those of nodulation and con 
glomerate shadows. A careful history was taken 
to obtain a history of dust exposure. The patient 
never had an abnormal dust exposure. He worked 
in Maryland for a while, as a farmer, and then 
became a stevedore. The cause of the shadows in 
the lung is still uncertain. 


largely to one lobe. Not infrequently, even 
though a bilateral distribution of the 
shadows occurs, one does not see them in 


the apical, peripheral and lower portions of 


the lung fields. 


The roentgen appearance of the shadows of 


the silicotic nodules are not as characteristic 
as one would wish. Some are round, some 
oval, some irregular, some large and some 
small. Most of the lesions have a uniform 
density, but some have shadow densities in 
their centers simulating that produced by 
calcium. The shadows of these lesions are 
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called nodulation, which unwittingly implies 
that they can be distinguished from mottling 
due to tuberculosis or some other infectious 
process. I frequently have found that the 
periphery of the nodular shadows (silicotic) 
is so ill defined that in itself it cannot be dif- 
ferentiated from mottling in miliary and 
other types of tuberculosis and small 
shadows due to a generalized metastatic 
malignancy. In most instances, however, a 
correct diagnosis can usually be arrived at 
by correlating the roentgen findings with 
the history and clinical data (Fig. 12.4 and 
B, and 13). 

One of the interesting questions that 
arises conderning the silicotic individuals 
as seen by the roentgenologist is that not 
all of them develop generalized nodulation 
that can be seen on the roentgenogram. 
This apparently is true even when indi- 
viduals are working under similar condi- 
tions in the same industry, and up to the 
present time, no adequate explanation has 
been made. 

When nodulation does occur, the roent- 
genologist finds it almost impossible to 
demonstrate a slowly progressive increase in 
size of the nodular shadows in serial films 
made at yearly intervals. In the few pa- 
tients that I have had occasion to study 
under such circumstances, the roentgeno- 
grams of a given individual wou!d be re 
garded as negative for two years, then the 
following year the shadows of nodules 
would become visible, and roentgenograms 
made in the succeeding vear did not show 
any further increase in the size of the 
shadows. I have always been interested in 
whether nodulation is more likely to de 
velop in the younger or the older individual. 
This question is likely to be answered as 
more experience with serial studies is ob 
tained. My observations in one industry 
almost pure silica) over a period of seven 
vears tends to show that nodulation does 
occur in the young individual. The size and 
extent of the nodulation may not change 
for several years (limit of observation). 
These nodules have been observed in in 
dividuals who have had a silica dust ex- 
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posure of five to ten years. One wonders 
whether the nodulation seen in some of the 
older individuals who have worked for 
longer periods may likewise have developed 
during the five to ten years’ exposure period 
and in certain instances failed to progress. 

Generalized nodulation is often present 
with very little, if any, clinical evidence of 
disability (Fig. 8). Such an observation is 
extremely important to keep in mind for it 
will help to prevent such individuals from 
being thrown out of work and placed on 
compensation. Experience with such in- 
dividuals has shown that if they are allowed 
to continue to work in a healthy atmo- 
sphere, the lesion may not progress, no un- 
usual disability develops, and a family 
catastrophe or hardship due to loss of ade- 
quate compensation and unhappiness is 
prevented. 

According to Gardner,'® the nodular 
stage of silicosis is associated with a definite 
increase in susceptibility to tuberculosis. 
The infection may develop as a result of 
reactivation of a pre-existing, latent, tu- 
berculous focus or as is much more likely, a 
new infection may become superimposed. 
Pre-employment and annual chest surveys 
in all industries will undoubtedly disclose 
many of the early tuberculous lesions that 
are not discovered by other means. If such 
individuals are removed from industries in 
which harmful amounts of silica are elabo- 
rated, not only the tuberculous individual 
but his fellow worker will be protected. 

Another lesion generally included under 
the classification of simple silicosis is the 
small conglomerate lesion. Such lesions may 
result from a combination or coalescence of 
discrete nodules or the lesion may occur as 
such primarily. 

Conglomerate lesions are usually local- 
ized and do not occur in the same portion 
of the lung in every individual. On the other 
hand, roentgenographic studies of indi- 
viduals with such lesions more frequently 
show them in the upper half of the lung 
felds. Microsopic examination'’’ of the 
tissues from such areas oftentimes reveals 
no evidence of infection. The nodules seem 
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Kic. 14. Possible manifestation of silicosis. J. E. M., 
male, aged sixty-six. This individual has been 
working in sand pulverizing for a number of years 
and about the only evidence of anything abnormal 
is the tremendous shadow of the tracheobronchial 
lymph nodes in the hila. I have studied this patient 
for at least seven years and the hila have not 
changed. The patient has practically nothing ab- 
normal in the lung fields and is not disabled in any 
way. We of course thought that he might have a 
childhood type of tuberculosis, a lymphoblastoma 
of some type or some other unidentified condition 
such as Boeck’s sarcoid. There is no nodulation in 
the lung field. I have found g such cases in this par- 
ticular industry and one wonders whether or not 
this may be a peculiar manifestation of silicosis in 
which the marked silicotic changes are being 
manifested in the tracheobronchial lymph nodes 
rather than elsewhere. 


to be closer together than in other portions 
of the lung; they are less uniform in size, 
and they are embedded in a matrix of dif- 
fuse, fibrous tissue having the same char- 
acteristic appearance as that forming the 
nodules themselves. It is possible that the 
conglomeration may have occurred because 
the portion of the lung in question was 
previously damaged by a localized, inflam- 
matory process occurring before or during 
the early period of the dust exposure.’ 
More dust would tend to accumulate in 
such an area and possibly the nodules would 
develop irregularly and closer together. 
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Another explanation is that the scar con- 
traction of the silicotic process may be suf- 
ficient to produce the conglomerate lesion. 

The shadow of the conglomerate lesion 
in simple silicosis is often difficult to dis- 
tinguish from that found in silicosis with 
infection. From the roentgenologic stand- 
point they may be impossible to differen- 
tiate in a single examination, whereas serial 
examinations may or may not show slight 
changes in the extent of the shadows of 
lesions that are complicated by an active 
infection. 

The roentgen observations in simple si/i- 
cosis may be summarized as follows: 

Trachea: \ts shadow is in a normal posi- 
tion. 

Heart and aorta: Their shadows are not 
noticeably affected by the silicotic process. 

Domes of the diaphragm: The shadow and 
movement of the domes of the diaphragm 
are not affected by the silicotic process un- 
less a coincident emphysema is present. 

Hila: The shadows of these structures 
are as a rule not noticeably changed. In 
some instances they seem large (Fig. 14). 

Trunk shadows and linear markings: 
Slight to moderate variations in_ these 
shadows are difficult to evaluate. 

Lung changes, nodulation and conglomerate 
lesions: The shadows of nodulation (2-6 
mm. in size) are usually bilateral in distri- 
bution. Variations may occur such as a 
lobar or unilateral distribution. 

Shadows of nodules may be difficult to 
differentiate from those occurring in some 
types of tuberculosis, metastatic malig- 
nancy and fungus infestation, etc.” 

Conglomerate lesions: These shadows are 
usually found in the upper half of the lung 
fields and are difficult to evaluate in single 
examinations. Superimposed metastatic 
malignancy and lesions due to an active in- 
fection may produce similar appearances. 

Hyperventilation and emphysema: Such 
conditions may be present and demonstra- 
ble by the roentgen examination. Their 
evaluation, as to cause and effect from dust 
exposure, however, is more difficult and 
does not fall within the province of the 
roentgenologist. 
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SILICOSIS WITH INFECTION 

In this group are included all cases of 
silicosis with detectable evidence of infec- 
tion. It is not always possible in the living 
patient to determine whether the infection 
is active or inactive even in instances when 
conventional clinical and laboratory exami- 
nations are available. Under such circum- 
stances, mistakes will occur, but if one 
exercises good judgment, the affected in- 
dividual can be protected by taking the 
necessary precautions. 

The lesions (either some or all) that have 
been described as occurring in simple sili- 
cosis may be modified by infection. Other 
lesions that may be found include cavities 
(usually thick walled) tuberculous in origin, 
cavities occurring as a result of necrosis of 
anemic infarcts, massive lesions, mottling, 
soft nodulation, various degrees of emphy- 
sema and bleb formation, pleural thicken- 
ing, pleural collections, pneumothoraces 
and deformations of the domes of the dia- 
phragm. The roentgenologist is rarely able 
to predict whether the infection is due to 
the tubercle bacillus or some other organ- 
ism. One suspects, however, that in the 
majority of instances, the superimposed in- 
fection is tuberculosis, for Gardner" states 
that the postmortem examinations showed 
an element of tuberculosis in 60 per cent of 
the cases. 

In order to obtain the maximal amount of 
information from the roentgen examination, 
one must occasionally include over and 
under exposed stereoscopic roentgenograms 
made in the anteroposterior and postero- 
anterior positions, oblique and lateral views, 
films exposed with the use of the Potter- 
Bucky diaphragm, body roent- 
genograms exposed in the erect and hori- 
zontal postures, and films exposed in each 
lateral decubitus. 

The changes occurring in the various 
structures of the respiratory and cardio- 
vascular tracts as demonstrated by the 
roentgen examination may be summarized 
as follows: 


sectie yn 


Trachea: \ts shadow may be in a normal 
position, especially if a tuberculous process 
or some other infection is superimposed 
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upon an already established silicotic proc- 
ess. In some instances the trachea is found 
displaced to one side (Fig. 184 and B). At 
such times, it is my feeling that the silicotic 
process has occurred either simultaneously 
with tuberculosis, or the tuberculous lesion 
was probably established before the silicotic 
changes became manifest, or the traction of 
the fibrotic changes produced by a tubercu- 
lous and silicotic lesion on one side was 
greater than that of the silicotic process of 
the opposite side. 

Heart and aorta: \n some instances evi- 
dence of cor pulmonale is observed in the 
advanced silicotic individual. Some clini- 
cians’ have regarded this condition as a 
complication of silicosis. The relation be- 
tween cause and effect is difficult to estab- 
lish in this instance and cardiologists who 
have given some thought to the question 
find themselves unable to express an opin- 
ion. Many of us who have been interested 
in silicosis for years have not been im- 
pressed with the incidence of cardiac com- 
plications. On the other hand, it is possible 
that with increased use of the electrocardio- 
graph in the well advanced silicotic, more 
evidence of slight heart changes may be 
found. But even if such evidence is found, 
it is well known to the cardiologist and the 
general pathologist that in the older age 
group not exposed to harmful dust, which 
come to autopsy, cardiac complications are 
not uncommon. Even in the advanced sili- 
cotic with well established emphysema, 
Gardner" states that “hypertrophy of the 
right side of the heart without arterio- 
sclerosis and even greater involvement of 
the opposite side is a rarity.” 

Occasionally the heart and aorta are dis- 
placed to one side or backward by the con- 
tracting scar of a tuberculous infection and 
silicotic process. As in the case of the 
trachea and in the absence of data to the 
contrary, such a displacement is thought to 
occur for the same reasons. 

Domes of the diaphragm: \f considerable 
emphysema is present, the domes of the 
diaphragm may be depressed and limited 
in their movements. At times it is necessary 
to have the patient cough in order to 
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demonstrate, roentgenoscopically, evidence 
of diaphragmatic excursion. 

Individualization of the costal compo- 
nents of the domes of the diaphragm is 
quite marked when there is considerable 
basal emphysema. 

Another abnormal appearance is multiple 
peaking of the domes of the diaphragm. It 
may be impossible to differentiate the peak- 
ing caused by pleural adhesions from that 
due to inelasticity of certain structures of 
the lung. Both conditions may be present. 

Hila: The shadows of the hila may or 
may not be within normal limits. The hilum 
shadow may be enlarged or its shadow may 
be partly or totally obscured by a larger 
shadow produced by a lung lesion. The 
hilum may be displaced upward, laterally 
or backward by a contracting scar of a sili- 
cotic process plus an infection (similar to 
that causing displacement of the trachea). 

Bronchial tree, lymphatic and vascular 
channels with their supporting structures: 
Oftentimes the otherwise increased promi- 
nence of these structures is obscured by 
shadows of parenchymal lesions, therefore 
the evaluation of trunk shadows and linear 
markings rarely play a part in helping one 
arrive at a correct diagnosis. The presence 
of bronchiectasis is difficult or impossible to 
detect in many instances. 

Lung changes: Mottling is a term that is 
applied to the small and poorly defined 
shadows produced by an acute or chronic in- 
fection. The roentgen manifestations of 
mottling and nodulation may be identical 
and exceedingly difficult or impossible to 
differentiate. The shadows of mottling often 
lack a uniformity of distribution and are 
more likely to change in form in subsequent 
examinations than are the shadows of 
nodules. Mottling usually occurs as a result 
of a bronchogenic spread of a tuberculous 
lesion or the result of a fungus infestation. 

Soft nodulation: The shadows of soft 
nodulation are much larger than those pro- 
duced by nodulation and- mottling, but are 
smaller than the conglomerate shadow (Fig. 
154 and B). The description of such a 
roentgenologic shadow is provided in order 
to emphasize a perinodular cellular reaction 
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Fic. 15. 4. Anthracosilicosis with infection. J. T., male, aged forty-three, who came into the hospital with a 
diagnosis of brain tumor. He had a history of working in a hard coal mine fer thirteen years and in a slate 
mine for four years. The case is shown to illustrate large nodule formations which may represent the soft 
nodulation that occurs in silicosis with infection. There are conglomerate shadows in the upper lobes. 
B, roentgenogram made with the use of the Potter-Bucky diaphragm showing the soft nodulation to 


better advantage. 


that is observed by the pathologist. These 


shadows are much more likely to change in 
character in subsequent examinations than 
is the shadow produced by nodules, and 
change less than those due to mottling. 


Nodulation: The shadows of nodulation 
are similar to those described under “‘simple 
Soft nodulation and nodulation 
cannot be demonstrated by a roentgen 
examination in every case of modified sill- 
cosis with infection. This is particularly 
true in certain industries such as hard coal 
mining and granite cutting. In cases where 
there is only roentgen evidence of massive 
or conglomerate shadows one is more likely 
to make errors in interpretation. 


silicosis. 


Kic. 16. Silicosis with infection. V. H. J., male, 
colored, aged forty-six. First examination October 
21, 1938. Various jobs from 1916 to 1933 which are 
probably of no significance. In 1933 he began to do 
sand blasting and in a survey examination on 
October 21, 1938, the roentgen findings, illus- 
trated above, show diffuse nodulation in the left 
lung field and a similar appearance on the right 
side, except that in the right upper half of the 
lung field the nodules are somewhat conglomerate. 
The patient had no symptoms of disability and did 
not have any elevation of temperature. I felt at 
that time, however, that he had a well advanced 
silicotic process with probable superimposed in 


fection. See Figure 17 


| 
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Fic. 17. Same case as Figure 16. Examination made 
February 20, 1942. At this time the silicotic 
process has advanced and there is now a mass of 
consolidation in the right upper lobe, slight devia 
tion of the trachea toward the right side with con 
glomerate nodulation in the right lower lobe and 
in the left lung. There is a moderate amount of 
hyperventilation in the lower lung fields. Since 
the first examination the individual continued to 
work but, at this time, he is quite short of breath 
and he thought that he had influenza. His condi- 
tion is really one of silicosis with infection and 
clinically he was thought to be totally disabled. 


Sec Figure 1a, 


Vassive shadows: These shadows vary 
from 3 to 20 cm. in size. Some are round, 
some oval and some wedge shaped. These 
lesions are usually due to extensive areas of 
fibrosis and are found in the upper third or 
upper two-thirds of the lung field (Fig. 
16-188). Occasionally it 1s possible with 
overexposed films, body section roentgeno- 
grams or a Potter-Bucky roentgenogram to 
show some of the details of a massive lesion, 
such as distorted and obliterated bronchi, 
cavities and areas of calcification and casea- 
tion. 

\ few vears ago, most of these lesions 
were thought to be due to silicosis with in- 


Roentgen Diagnosis of Pneumoconiosis and Silicosis 589 


fection. Riddell,*! Gardner,'® McCloskey” 
and others question whether this is always 
true. Gardner” thinks that a “third essen- 
tial factor may be minerals other than free 
silica.” 

Krom a roentgenologic standpoint, I 
have attempted to determine whether the 
massive lesion extended to the periphery of 
the involved lobe of the lung and have used 


Fic. 18.4.8 


is with infection. Same case as Figure 17. This illustration is a roentgenogram made with a 


Potter-Bucky diaphragm showing the massive shadows in the lung and the position of the trachea to 
better advantage. B. Close-up of the right upper lobe showing the detail of the intrapulmonary process. 


a A 4 a 
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Anthracosilicosis with massive lesions and 
active infection. M. B., male, aged fifty. This pa 
tient had worked as a 


was twenty-one 


hard coal miner since he 
vears of age. He has done dry 
drilling all the time and has never used a mask. 
He stopped work one year ago because he was 
unable to carry on. The roentgen examination, at 
that time, showed a massive lesion in each upper 
lobe. There was a pneumothorax on the right sick 
Note that the lesion extends out to the periphery 
but it was not adherent. Another interesting ob 
servation is the absence of any roentgen evidence 
of nodulation outside of the massive lesion. The 
lesions are similar in extent in both upper lobes. 
It was felt that these lesions contained an active 
infection because they extended to the pleura. 


There is evidence of emphysema in the lower lobes 


this information as evidence for or against 
the presence of an active infection. For in 
stance, if a lesion extends to the interlobar 
fissure or the thoracic wall, such a lesion 
would be regarded as the seat of an active 
infection (Fig. 1g and 20). If the massive 
lesion were situated in the center of the af- 
fected lobe, the roentgen evidence would 
not necessarily be in favor of an active in 
fection (Fig. 21). I realize that such deduc- 
tions by themselves are of very little value, 
but in the absence of more convincing 
clinical and pathological proof attention to 
this detail may prove to be helpful. 
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The massive lesions do not tend to dis- 
place the midline structures (trachea, hila, 
heart and aorta) by scar contraction. When 
displacements of those structures occur, 
the lesion which produces them is more 
likely to be either a tuberculous or Fried- 
lander bacillus infection which has preceded 
or occurred simultaneously with the sili- 
cotic process. It should be possible, how- 
ever, for the contracting scar of a tuberculo- 
silicotic process of one lung to overcome 
that of an uncomplicated silicotic process 
on the opposite side. . 

Occasionally, one sees a lesion which by 
roentgen methods is diagnosed as a massive 
lesion, which at autopsy turns out to be a 
necrotic, anemic infarct or a cavity in which 
there is no microscopic evidence of infection 
and which is filled with a syrup-like ma- 
terial (Fig. 22). | know of no way to diag- 
nose the true nature of these lesions by 
the roentgen examination. 

Tuberculous cavities may occur in the 
upper or lower lobes. If the cavity is open, 


iG. 20. Anthracosilicosis. The bilateral massive le 
sions are probably due to anthracosilicosis with a 
superimposed infection. There is extensive em 
physema in the bases. This man, a coal miner, was 
working up to and after the time that this exam! 
nation was made. 
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there may be a bronchogenic spread to 
other portions of the lung. The cavities as 
a rule are thick walled. Oftentimes, even 
in the presence of acceptable roentgen evi- 
dence of active disease, the clinical mani- 
festations are either absent or confusing. 
Dyspnea, vague chest pains and some loss 
of weight may be the only symptoms pres- 
ent. Oftentimes it is impossible to obtain 
positive sputum. 

The terms tuberculosilicosis and silico- 
tuberculosis as used by us have different 
meanings. The term tuberculosilicosis is re- 
served for those cases of tuberculosis com- 
plicating a silicotic process in which there 
is some displacement of the midline struc- 
tures (trachea, etc.) whereas the midline 
structures are not displaced in 
tuberculosis. 

In South Africa, tuberculosilicosis is a 
lesion in which the dust factor is dominant, 


silico- 


Fic. 21. Anthracosilicosis. T. P.. male. This man was 
a hard coal miner for a number of years. He has a 
lesion involving both lungs. The lesion is mani- 
tested by conglomerate and beginning massive 
shadows and some nodulation. The heart shadow 
is normal. The trachea is in the midline and there 
is relatively little roentgen evidence of emphysema 
in spite of the tremendous lesions. 
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Kic. 22. Anthracosilicosis with massive shadows in 
each upper lobe. S. R., male. This man was a coal 
miner for several years and films of his chest show 
massive lesions in the upper lobes and elsewhere 
there was evidence of nodular lesions. The nodules 
are ill defined. At the postmortem examination the 
two shadows in the upper lobes were due to anemic 
infarcts with aseptic necrosis. No evidence of the 
cavities can be seen by this examination. Careful 
microscopic studies of the tissues failed to reveal 
any evidence of infection. It was therefore felt 
that the lesions were anemic infarcts with cavity 
formations rather than those due to infection. 
(Illustration used by courtesy of Dr. Bernard 


McCloskey.) 


and in silicotuberculosis the infectious ele- 
ment is more prominent. 

The massive lesion occurring in silicotic 
individuals is fairly typical especially if 
shadows of nodules can be seen elsewhere 
in the lung. When there are no shadows of 
nodules visible, the diagnosis becomes more 
difficult, and its differentiation from other 
lesions producing similar shadows depends 
on the history and the physical and roent- 
gen examinations. 

Emphysema and bleb formation: Emphy- 
sema frequently, and in some instances bleb 
formation, is observed in silicosis with in- 
fection. By roentgen methods, the emphy- 
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sema is noted particularly in the bases, 
along the periphery of the lobes, and in the 
apices. These are the areas where the 
nodules are less likely to be seen. Bleb 
formation is noted particularly peripheral 
to the shadows of massive lesions. 

Pleural abnormalities: \f a spontaneous 
pneumothorax develops in a patient one can 
readily the shadows of thickened 
visceral pleura (Fig. 19). In some of the 
silicotic patients with pneumothorax an in- 


see 


creased respiratory embarrassment out of 


proportion to the amount of air in the 
pleural cavity is manifest. Such experience 


makes one question the advisability of 


using pneumothorax as a therapeutic pro- 
cedure in silicosis with active pulmonary 
tuberculosis. 

Pleural thickening may occur in the in- 
terlobar fissure, along the visceral pleura 
and may cause considerable peaking of the 
domes of the diaphragm. Pleural adhesions 
may obliterate the usual costophrenic sulci. 
Pleural collections manifest themselves 
roentgenologically just as they do in the 
nonsilicotic. 


PNEUMOCONIOSIS AND SILICOSIS OCCURRING 
IN VARIOUS INDUSTRIES 


All of the roentgen manifestations that 
have been described above have taken into 
consideration the hypothesis that the le- 
sions in many or all instances have been 
produced by free silica and modified by 
other dusts (contaminants). As stated be- 
fore, it is probable that very few opportuni- 
ties are afforded to study lung changes in 
which pure silica is the only dust present. 
One should therefore bear in mind that the 
manifestations of silicosis in the various in- 
dustries are likely to be different. For in- 
stance, the roentgen findings in the slate 
and talc workers are likely to be different 
from those occurring in hard and soft coal 
miners. The roentgen findings may differ 
even in different foundries. In most in- 
stances it requires many years (six to 
fifteen) of exposure before one can demon- 
strate roentgen evidence of silicosis. The 
exceptions to this rule are classified under 
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the heading of “rapidly developing sili- 
COSIS. 

Rapidly developing silicosis has been de- 
scribed by Gardner.'? When individuals are 
exposed to excessive quantities of finely 
divided silica, an unusual kind of reaction 
develops. The overwhelming deposits of 
silica seem to stimulate connective tissues 
in every part of the lung at the same time. 
The nodules are of microscopic proportions 
and in most cases there have been compli- 
cating infections. 

I have seen a great many roentgenograms 
(some single, a few stereoscopic) of in- 
dividuals who were diagnosed as having 
rapidly developing silicosis. In the ad- 
vanced lobar consolidations due 
largely to the superimposed infection ob- 
scured the changes due to silicosis. In the 


cases, 


earlier cases the roentgenographic maeni- 
festations were those sometimes observed 
in an interstitial type of pneumonitis of ill 
defined shadows similar to that produced 
by a prominent pectoral fold. In a few cases 
in which I made roentgenoscopic observa- 
tions, the costal and diaphragmatic excur- 
sions seemed to be limited. A number of the 
individuals that I saw had lost weight, were 
pale and dyspneic. Experience in this coun- 
try was similar to that in England,” in that 
most of the fatal cases died with tubercu- 
losis. 

Another consideration having to do with 
silicosis is concerned with what might be 
called individual susceptibility. Physicians 
interested in this subject have noticed that 
not all individuals exposed to dust in the 
same industry, and apparently in the same 
manner, develop silicosis. Why such a dif- 
ference is manifest no one knows. Many 
explanations have been offered, but none 
of them are completely satisfactory. Lanza’ 
feels that the question of individual suscep- 
tibility has been overworked and is not as 
significant as the question of dust exposure 
(dosage). There seems to be a general agree- 
ment that when a tuberculous infection 1s 
present, the action of the silica and the in- 
fection are enhanced. 

There are many avenues of research con- 
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cerning pneumoconiosis still to be explored. 
Every year brings new answers to old prob- 
lems and new problems to be answered. 
Until we know the answers to all of the 
problems concerned with this subject it 
behooves us to plan for the worker. Such a 


plan should include the following require- 


ments: 


\ healthy atmosphere in which indi- 


viduals have to work. 


Pre-employment and annual physical 


and roentgen examinations of the chest in 
order to demonstrate early tuberculous le- 


sions and exclude such individuals from 
participating in work that may be harmful 
to them and their fellow workers. 
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ANATOMIC-ROENTGENOLOGICAL ANALYSIS 


OF THE 


NORMAL HILAR SHADOW* 


By GUSTAV HERRNHEISER, M.D. 
Former Professor of Roentgenclogy, University of Prague, Czechoslovakia 
TEL-AVIV, PALESTINE 


CONCEPTION OF THE TERM. PRELIMINARY 
CONDITIONS OF THE ANALYSIS 


HE idea of a hilar shadow was con- 

ceived of in the beginning of the era 
of roentgen diagnosis. Obscure anatomical 
ideas apparently determined the choice of 
the name. For the Ai/us according to ana- 
tomical definitions is a superficial zone (a 
“portal of entry,’ a of cleavage’), 
with almost It can- 
not in itself possibly be the only substrate 
of the broad shadow that is known by the 
name of “the hilar shadow.” 

Later, various authors showed that all 
the constituents of the root of the lung, 
but particularly the vessels, form the foun- 
dation of the above-mentioned shadow. It 
would therefore be more correct to call it 
the “root shadow.” But it is hardly pos- 
sible now to change the old established 
name. But it must be understood that the 
roentgen anatomy of the hilar shadow is the 
roentgen anatomy of the root of the lung. 

The analysis of the hilar shadow is based 
on accurate examinations of individual 
cases. General knowledge, that is knowl- 


linear cross-section. 


edge that can be applied to other cases, is 
deduced from these results. This object can 
be attained only when (a) the anatomical 
substrate presents sufficient uniformity 
and regularity and (4) a rule for the ob- 
jective boundaries and description of the 
root of the lung can be found. 

(a) The form of the normal hilar shadow 
is determined chiefly by the vascular sys- 
tem. Therefore the existence of a sufficient 
regularity in the vessel architecture is the 
first requisite for the success of the work. 
The textbooks of anatomy do not give suf- 
ficient information on this point. Only a 
few special works on the subject are to be 
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found and their reports are contradictory. 
Therefore it was a necessary preliminary 
task to study the normal anatomy of the 
pulmonary vessels with special attention to 
the details that concern roentgenology. | 
did this in collaboration with Kubat.° 

We found in agreement with Ewart,! 
Melnikoff,® and others, that the anlage and 
development of the vessels in the lungs, as 
elsewhere in the body, show constancy in 
the essential points. This is manifested in a 
very great similarity in the number, ar- 
rangement, direction, point of origin and 
region supplied by all the chief vessels and 
their typical branches. The same thing is 
true of the bronchi, which in the lungs are 
completely correlated with the arteries. 
There is also an extensive parallelism be- 
tween the right and left lungs, the lingula 
being the homologue of the middle lobe. 
Therefore it will be sufficient if in the fol- 
lowing pages I discuss only one lung, the 
right one. 

There are of course many and manifold 
variations in the different vessels and dif- 
ferences in the type of branching. These 
individual variations however are of sub- 
ordinate importance. (For details and 
bibliography see Herrnheiser and Kubat.*) 

The parallelism between the middle lobe 
and the lingula was first recognized by 
Ewart. It supplies the key to the correct 
understanding of the architectural plan of 
the vessels of the lung. Certain differences 
between the right and left lungs are of no 
practical consequence. 

A natural arrangement of the root of the 
lung can be deduced from the description 
of the lobes of the lung given by the anato- 
mist Felix. According to Kelix? every lung 
lobe consists of a “lobe mantle” and a “lobe 
nucleus.” The “lobe pedicle” originating 
from the lung pedicle passes into the latter. 
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Injection roentgenogram of the right lung. 
The nucleus of the upper lobe has been dissected. 


The branching of the lobe pedicle takes 
place in the “inner zone of the lobe nu 
cleus.”’ But in the latter the spaces between 
the vessels and the bronchi are still com 
pactly filled with connective tissue and 
lymph nodes. It is only further toward the 
periphery in the “outer zone’”’ of the lobe 
nucleus that larger lung lobules push be 
tween the diverging branches of the vessels 
and of the bronchi. 

We shall consider the inner zone of the 
lobe nucleus as the intrapulmonary seg 
ment of the root of the lung. Together with 
the lobe pedicle belonging to it, it consti- 
tutes a “lobe root” The root of the lung 
can therefore be divided anatomically into 
the lobe roots and the lung pedicle formed 
by their union. 
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The difficult task of establishing an 
anatomical boundary of the root of the 
lung is also settled by the above-described 
division of the lobes by Felix. The periph- 
eral boundary is naturally to be placed 
where the closed bunch of vessels and bron- 
chi impinges on the air-containing paren- 
chyma. This takes place at the boundary 
between the inner and outer nuclear zones, 
This boundary generally runs over the 
secondary branches of the bronchi, often 
near or at their tertiary division, and is 
marked by the branching of very fine 
bronchi supplying the first lobules, the so- 
called “‘rudimentary nuclear lobules’ (Fe- 
lix). The vessels also often show an analo- 
gous boundary line, namely the appearance 
of the first ‘small nuclear lobular branches.” 
I have described the latter in a paper be- 
fore the Fourth International Congress of 
Radiology in Zurich.‘ (Kor greater detail 
see Herrnheiser and Kubat.’) 


TECHNIQUE OF EXAMINATION 


The analysis of the hilar shadow was 
made from roentgenograms of injected 
lungs of cadavers. Figure 1 shows such a 
roentgenogram. We had available injection 
roentgenograms of 41 lung preparations of 
our own; the majority of these, however, 
were suitable only for purposes of compari 
son. The technique of preparing the speci 
mens and the nature of their 
elaboration is discussed by Herrnheiser and 
Kubat. The detailed analysis described 
here which relates all their 
anatomical substrate, | was able to carr) 
out on 6 lungs. 

In identifying the vessels | made use of 
photographs which were taken during and 
immediately after the injection of the ex- 
panded lungs. First, the vessels of the upper 


varying 


shade ws fo 


lobe were dissected in layers, beginning in 
front, every phase of the dissection photo- 
graphed and, after as complete reconstruc- 
tion as possible of the normal site, roent- 
genographed (see Fig. 1). The exposed 
vessels were identified anatomically and 
the corresponding stripes of shadow located 
in the roentgenograms. Questionable ves- 


ES 


sels are marked with different kinds of bits 
of lead and so definitely defined in new 
roentgenograms. The results are marked in 
sketches accurately traced from the roent- 
venograms. Then the vessels in the middle 
and lower lobes were exposed in the same 
way, photographed and identified. 

The examination continued until 
there was absolute certainty in regard to 


Was 


the substrate of each of the larger vessel 
shadows. Finally in this way we obtained 
an identifving sketch of all the 
shadows involved, which agreed absolutely 


vessel 


with the roentgenogram. Figure g shows 
such a sketch. This comes from the same 
specimen as Figure I, as well as all the other 
illustrations in this publication. 

| had to refrain from giving a simultane- 
ous representation of the vessels and bron- 
chi, because the roentgenograms made after 
simultaneous injection of the two systems 
were not clear. 


ANATOMY OF THE VESSELS 


The “trunk” of the pulmonary artery 1s, 


according to Assmann and others, the chief 


constituent of the hilar shadow. We must 
examine the correctness of this statement. 
Our designations of the sections of the 
pulmonary artery vary, however, in some 
respects from the official anatomical no- 
menclature. | would like, therefore, to 
discuss them briefly with reference to the 
illustrations and the arguments in Herrn 
heiser and Kubat. 

The true trunk of the pulmonary artery 
ends in the mediastinum with a division 
into two large branches: the superior and 
intermediary trunks. 

The superior trunk (77. s.) constitutes 
the main artery of the upper lobe. As a 
rule, it enters the nucleus of the upper lobe 
undivided. Not infrequently, however, it 
branches even outside the lung into the 
three upper lobe arteries of the first order 
the apical artery, the pectoral artery and 
the axillary artery). 

The intermediary trunk (77. im.) carries 
blood to the middle lobe and the lower lobe. 
It begins at the bifurcation of the pulmon- 
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ary artery, bends downward and ends in 
front with the giving off of the artery of 
the middle lobe (A. lobi medii) and behind 
with the branching off of the uppermost 
artery of the first order of the lower lobe 
(A. apico-horizontalis), which generally lies 
higher up. 

The inferior trunk (77. 7.) is the continu- 
ation of the intermediate trunk and forms 
the chief arterial constituent of the lower 
lobe root. It begins where the intermediate 
trunk ends. After a course of varying 
length, it divides finally into a ventral and 
a dorsal pair of arteries of the first order 
directed toward the base (A. basilaris and 
A. axillo-basilaris anterior and A. basilaris 
and A. axillo-basilaris posterior). 

The Arteria lobi medii is the chief artery 
of the middle lobe. It also from its character 
holds the rank of a trunk. But in the above- 
mentioned work with Kubat I have kept 
the old nomenclature and will not change 
it, in order to avoid misunderstanding. It 
is sufficient to know that the two branches 
of the A. lobi medii—-R. paramediastinalis 
and R. costalis—are to be considered as 
lobe arteries of the first order, the more so 
as they not infrequently spring separately 
from the intermediate trunk. 

The pulmonary veins also are involved 
in the morphogenesis of the hilar shadow 

The upper pulmonary vein as a rule 
consists of three branches (rami). Among 
these the posterior ramus (R. posterior) is 
the largest and to a certain extent the chief 
trunk. It is divided into two lobe veins of 
the first order (vena apicalis and vena 
axillaris). The two other branches—R. 
superior and R. inferior—are roentgenolog- 
ically of less importance. 

The lower pulmonary vein has two 
branches, the superior and inferior 
branches. The ramus superior continues in 
the lower lobe as a vein of the first order 
(V. apico-horizontalis). The ramus inferior 
is a large branch from which the basilar 
lower lobe veins originaté. 

But numerous other vessels of the first 
and second order lie in the region of the 
root of the lung which must be taken into 
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TABLE I 


SYSTEM OF PULMONARY VESSELS TOGETHER WITH A GENERAL FXPLANATION OF THE 
DESIGNATIONS OF THE VESSELS IN ALL FIGURES 


The Chief Trunks of the Pulmonary Vessels and the Lobe Vessels 
of the First and Second Order 


Arteries 


A.p.d. A. pulmonalis dextra 
Tr.s. Truncus superior 
Tr.im. Truncus intermedius 


Tr.i. Trancus inferior 


As A, apicalis 
A ta KR. mediastinalis 
A 1b RK. costovertebralis 
A tc RK. costalis 
A 2 A. pectoralis 
A 2a R. sterno-pectoralis horizontal. 
A 2b R. sterno-pectoralis descendens 
A 2¢ R. costo-pectoralis ascendens 
A 2d RK. costo-pectoralis descendens 
A 3 A. axillaris 


A A. lobi medii 
A ga KR. paramediastinalis 
A 4b KR. costalis lobi medii 
A gba R. costalis axillaris 
A 4bB R. costalis descendens 


eins 
Chief Trunks 


Upper pulmonary veins 
Ramus superior 
R.p. Ramus posterior 
Ramus inferior 
Lower pulmonary veins 
Ramus superior 
R.i. Ramus inferior 


Upper Lobe Vessels 


V. subpleuro-mediastinalis 
V ra R. apico mediastinalis 
7b KR. sterno-mediastinalis 
V’ 2 V. apicalis 


V 2b R. apico centralis 
2c R. costalis 
3 pectoralis 


Vy V. axillaris 
VUiddle Lobe Vessels 


5 V. paramediastinalis 
6 V. costalis lobi med: 
1) 


lV’ 6a R. costalis axillaris 


V 6b R. costalis descendens 
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A 5 A. apico-horizontalis V7 V. apico-horizontalis 
A retrobronchialis 7a R. retrobronchialis 
A 5b R. apicalis V 7b R. apicalis 
A $c R. horizontalis 7c R. horizontalis 


/ 


A 6 A, basilaris anterior 
A 6a descendens 
A 6b R. angularis 

A 7 A. axillo-basilaris anterior Vg V. axillo-basilaris anterior 
A 7a Rr. axillares ant. V ga Rr. axillares ant. 

A 76 Rr. basilares ant. V’ gb Rr. basilares ant. 

A 8 A. basilaris posterior 

A 9 A. axillo-basilaris posterior 
A ga Rr. axillares post. 

A 9b Rr. basilares post. 


V. basilaris anterior loften lacking 


zo V. basilaris posterior 


11 V. axillo-basilaris posterior 


consideration in the analysis of the hilar 
shadow. It would certainly be advantage- 
ous in the understanding of further de- 


scriptions if a more accurate anatomical 
description of these vessels could be given. 
But that is not possible within the limits of 


§ 
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Right upper lobe root, anterior view. In the lower part of the picture some middle lobe vessels. Descrip- 
In dissecting, the secondary branches of the arteries and bronchi of the ventral region of the lobe are 
met with first. These are branches of the pectoral artery and bronchus: medially the R. sterno-pectoralis 
and the R. sterno-pectoralis descendens (4 24, Br. 26); laterally the R. costo- 

. In the anterior lobe region lie also the V. pectoralis (V 3) and the R. 
subpleuromediastinalis. The central root region is for the most part 


covered by these vessels. But structures of the deeper layers are also visible, such as: medially the superior 


trunk (77 


\ 


, the apical artery (4 7 


originating from it, and its R. mediastinalis (4 7a). Further lateral- 
in the cranial part of the exposed region the R. mediastinalis of the apical bronchus (Br. za), and 


also the R. apico centralis of the apical vein / 2b) come into view. Also the axillary artery and bronchus 


{ 3, Br. 3 


this work. Therefore only a tabulated sum- 
mary (Table 1) of the primary and second 
ary lobe vessels must serve as a foundation 
for the later special description. 

This table serves also as a general ex 
planation of the designations. Each vessel 
in the illustrations in this paper is always 
marked with the same letters and the same 
figure. These designations are also used in 
the table, so that for every designation the 


are distinctly recognizable. The middle lobe vessels can be seen better in Figure 3 


name of the vessel can easily be found. The 
designations are also identical with those 
in the work of Herrnheiser and Kubat. 


ROENTGEN ANATOMY OF THE ROOT 


OF THE LUNG 


The roentgen picture of the root of the 
lung, as a whole, shows such a fullness of 
shadow detail that orientation is difficult 
-even after the vessels have been identified. 
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Fic. 3. The central part of the upper lobe root. The middle lobe root entirely exposed. Description: The ven 


tral branches of the vessels and bronchi (4 2ad, Br. 2ad, } 3) are drawn medially and upward with threads. 


In this way the R. posterior of the upper pulmonary vein (A. p.) and the axillary vein (/" 7) originating from 


it become visible. Also the R. apico-centralis (/’ 24) of the apical vein now becomes more distinctly visible. 


The other upper lobe vessels as in Figure 2. The angle of intersection | 


>) of the R. posterior with the Tr. 


intermedius of the pulmonary artery, open laterally, can also be seen. Below the arrow the mediastinal end 


of the fissure between the upper and middle lobes can be seen in the vertex of the angle of intersection. The 


middle lobe root is dissected extensively. The R. costalis-axillaris (.4 yd a) and the R. costalis descendens 


A 4b B) spring here as variants separately and directly from the Tr. intermedius, instead of uniting with the 
R. paramediastinalis (4 ya) to form the common trunk of the A. lobi medii. The V. paramediastinalis 
V 5) is visible almost in its entirety. The V. costalis lobi medii is partially covered but its branches, the 


R. axillaris (V 6a) and the R. ascendens (/ 64), are visible. Special attention should be paid to the R. axi 


laris as a boundary mark. 
I will therefore in my presentation almost 


repeat the course of the anatomical an- 
alysis: that is, I will first discuss the roent 


gen anatomy of the individual lobes of the 
lung and on the results reconstruct the 


analysis of the whole picture (Fig. g). 

The anatomical conditions are illustrated 
by the figures of the phases of the dissec- 
tions (Fig. 2, 3, 6 and 7). The detailed 


description of the figures should suffice for 
explanation. The roentgenograms of the 
lobe roots are represented by accurate 
tracings of the corresponding parts of the 
injection picture in Figure 1. The complete 
chart of the identified vessels (Fig. g) 1s 
made up of these partial sketches (lig. 4, 
§ and 8). 

In the roentgenograms the boundary and 
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the structure of the root region are particu- 
larly interesting. The anatomical boundary 
surfaces appear in the picture in part as 
lines. But where the projection of the 
boundary surfaces is broader and more 
complicated I have simplified by assuming 
a ‘middle boundary line” as a resultant. 
The boundary from the air-containing lung 
tissue | have designated as a “peripheral 
boundary.” As the anatomical boundary 
from the parenchyma is uneven this is 
always represented as a middle boundary 
line. 

a. The Right Upper Lobe Root (Fig. 2, 3 
and 4). The chief structures of the upper 
lobe root are: the Tr. superior of the pul- 
monary artery (7r. s.), the eparterial 
bronchus and the rami of the upper pul- 
monary vein, especially the posterior ramus 
(R. p.). These, together with their primary 
and a large part of their secondary 
branches, form a fairly large closed com- 
plex (Fig. 2). The vessels and bronchi lie at 
different depths in this, so that the anterior 
vessels must be drawn aside in order to see 


) 


Roentgenogram tracing of the right upper 


4. 
lobe root. Contours of the arteries drawn somewhat 
more heavily than those of the veins. 


intersection of the R. posterior and the Truncus 
intermedius. 


The Normal Hilar Shadow 


>, angle of 


601 


the central parts (Fig. 3). Anatomical 
details are to be taken from the description 
of the photographs. 

The roentgen picture of the upper lobe 
root (Fig. 4) also shows many vessel stripes 


Fic. 5. Roentgenogram tracing of the root of the mid 


dle lobe. The V. costalis lobi medii (VY 5) was not 
shown in the roentgenogram. Its position is indi- 
cated by dotted lines. A clot was found in this 
vein which had prevented the entrance into it of 
the contrast medium. Also the first secondary 
branches of the R. costalis descendens (4 4b B) 
were not definitely recognizable in the roentgeno- 
gram. They lie as the anatomical specimen (Fig. 3) 
shows about at the level of the branch of the vein 
which runs transversely (V 6a). A true R. costalis 
of the A. lobi medii is not developed here because its 
two branches (4 Jb a and A gb B) here originate 
separately. 


some of which cross and cover each other. 
The boundaries of the root region can be 
quite definitely determined and are: 

Caudal: The connecting line between 
the two following points: above the medial 
border of the Tr. superior (7r. s.), a little 
lateral from its origin. Below the intersect- 
ing point of the lateral border of the R. 
posterior with the caudal (medial) border of 
the Tr. intermedius (Tr. im.). 

Medial: The medial border of the Tr. 
superior (7r. s.). Then the inner border of 
the short trunk of the A. apicalis (7 7) and 
its median branch (4 7a) to the tertiary 
branching of the latter. 

Lateral: The lateral border of the venous 
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Root of the right lower lobe, anterior view. The middle lobe is turned upward, lower lobe dissected 


out from in front. The Tr. inferior of the pulmonary artery (Tr. i) visible throughout its length; medially 
from it the Tr. inferior of the bronchus (Br. 7). The origin of the A. basilaris anterior (./ 6) is displaced up- 
wards (variant). As a result of this only one ventral artery, the A. axillobasilaris anterior (4 7), passes 
out from the end of the Tr. inferior. From their branches directed laterally, the R. horizontalis of the apico- 


horizontal artery and bronchus (4 sc, Br. 5c) 
basilar artery and bronchus (4 7a, Br. 7a). 


R. posterior (R. p.) and the V. axillaris 
(V 4) to the bifurcation of this vein. 

Peripheral: A line, straight or slightly 
convex outward, which connects the point 
of bifurcation of the V. axillaris (Vg) with 
the tertiary branching of the R. medias- 
tinalis of the apical artery (4 7a). 

In the mass of the lobe root the vessels 
and bronchi radiate in all directions to the 
lobe mantle. Between them, quite far 
toward the center, lies a typical group of 
lymph nodes. The vessels of the anterior 
lower part of the lobe, especially the medial 
group of branches of the A. apicalis (74 2a, 
A 26), and often also the R. costo-pectoralis 


can be recognized and a R. axillaris of the anterior axillo- 


descendens (.7 4d) and the corresponding 
veins (V 7b, V’ 3), often take a direction 
that is predominantly sagittal. Therefore 
the tendency to an orthoroentgenograde 
image. In all the other vessels the frontal- 
parallel direction predominates. 

b. The Root of the Middle Lobe (Fig. - 
and 5). The cranial part of the root of the 
middle lobe lies directly against the lower 
lobe root. Caudally it is separated from 
the latter by a thin mantle containing 
air. Its trunks are: the A. lobi medii (4 4), 
the bronchus lobi medii and the two middle 
lobe veins: the V. paramediastinalis (/’ 5) 
and the V. costalis lobi medi (/ 6). The 
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anatomical location (Fig. 3) and the roent- proximately parallel tothe R. posterior(R. p.) 
gen conditions (Fig. 5) are quite simple, as This boundary corresponds to the upper 
the vessels in the sagittal view lie for the border of a cut surface which cuts the 
most part side by side. The roentgen trunk of the middle lobe parallel to the 
boundaries are as follows: interlobar or mediastinal lobe surface. The 

Cranial: A line which runs from the’ bronchus lobi medii is synonymous with 
origin of the A. lobi medii (4 4) in an ob- the first ventral hyparterial bronchus ac- 
lique direction medially and caudad—ap-_ cording to Aeby. 


Fic. 7. Root of the right lower lobe from behind. Description: The connection with the chief bronchus is 
preserved so that it and also the Br. epiarterialis (Br. e) and the Br. intermedius (Br. im.) are visible. The 
dorsocranial boundary of the lower lobe root runs above and parallel with the V. apico-horizontalis (V 7). 
The trunk of this vein lies free; of its branches the slender R. retrobronchialis (’ 7a) and the R. hori- 
zontalis (J 7c) are visible. Of the artery and bronchus of the same name only branches are visible; these are 
the R. retrobronchialis (.4 5a, Br. 5a) and the R. apicalis (4 54, Br. 56). In the lower region of the lobe root 
the dorsal branching of the Tr. inferior into two arteries, the A. basilaris post. (7 8) and the A. axillo- 
basilaris post. (.7 9) can be seen. They are accompanied by the bronchi of the same names (Br. 8 and Br. 9). 
The R. inferior of the lower pulmonary vein (RX. 7.) and its dorsal portion (/’ zo and 77) as well as its divi- 
sion into the V. basilaris post. (/’ zo) and the V. axillobasilaris post. (/’ 77) can lve seen throughout its 
course. The ventral part of the vein is hidden behind the bronchus; only the place where it is given off from 
the R. inferior is barely visible. The A. basilaris anterior (.7 6) and the bronchus of the same name (Br. 6) 
lie deep down and far medially. 


ASE 
~ > 
J 


604 


Medial: The median border of the V. 
paramediastinalis (/ 5) from its entrance 
into the lobe to its second division. 

Lateral; The boundary begins at the 
outer border of the A. lobi medii. Bending 
laterally it over the R. costalis 
axillaris (.4 gba) at a distance of about 1 
cm. from its origin. Then it runs along the 
lateral border of the R. costalis descendens 
(4 4b8) to the division of the latter. 

Peripheral: The lateral part of 


passes 


this 


boundary is formed by the lower border of 


8. 


Roentgenogram tracing of the root of the 
right lower lobe. The origin of the A. basilaris an 
terior (4 6) displaced upward. 


the R. axillaris of the V. costalis (/ 6a). 
This line is to be lengthened medially to 


the giving off of the secondary branch of 


the V. paramediastinalis (/’ 5). 

In the mass of the lobe root a median 
(paramediastinal) and a lateral (costal) 
group can be distinguished. The structures 
of the former take a steep, almost vertical 
course or often even one curved inward. In 
the costal group an oblique direction later 
ally or laterally and downwards predomi- 
nates. Only the short trunk of the A. lobi 
medii is often directed sagittally. 

c. The Root of the Right Lower Lobe (Fig. 
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6, 7 and 8). The arterial trunk of the lower 
lobe root is formed by the Tr. inferior of 
the A. pulmonalis (77. 7.) The lobe bron- 
chus by analogy may be designated as the 
Tr. inferior of the chief bronchus (Br. i. in 
Fig. 6). The venous trunk is the V. pul- 
monalis inferior and its branches. 

This lobe root is a broad and long com- 
plex. The lateral part of it is occupied by 
the Tr. inferior of the pulmonary artery, 
dominating in the hilar shadow. The latter, 
however, has no anatomical predominance 

in regard to caliber, length, etc.— over 
the corresponding bronchus and vein (see 
Fig. 7). It is therefore incorrect if, in judg- 
ing the hilar shadow, attention is directed 
only to the shadow of the artery. 

In the lower lobe root an upper and a 
lower segment can be distinguished. The 
former is formed by the A. apico-horizon- 
talis (4 5) and its branches, as well as the 
bronchus of the same name (Br. 5) and the 
vein (/’ 7). In the lower segment the termi- 
nal division of the Tr. inferior into a ventral 
and a dorsal portion takes place; the veins 
pass between these. The anatomical pic- 
tures show the details. 

In the roentgen delimitation of the lower 
lobe root the following points are to be 
considered. The ventral and dorsal borders 
of the anatomical boundary surfaces do 
not lie at the same level. The branches 
directed laterally, especially the branches 
of the apico-horizontal artery, bronchus 
and vein, lie close together, partly in the 
region of the Tr. inferior (7r. 7.). The angle 
at which they are given off is filled with 
connective tissue and in places also with 
lymph nodes. Also the angle of intersection 
of the transverse branches of the vein and 
bronchus with the Tr. inferior is partly 
filled with connective Therefore, 
the air-containing nuclear lobules in many 
places cannot immediately touch the lateral 
aspect of the Tr. inferior, but can only come 
to within 0.5 to 1 cm. of it. This fact is 
taken into consideration in the following 
description of the boundaries. 

Cranial: A line directed medially and 
caudad which, passing over the pulmonary 


tissue. 
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artery and bronchus, connects the origin 
of the A. apico-horizontalis (4 5) with the 
mouth of the V. apico-horizontalis (V7). 

Medial: The boundary line crosses over 
the V. apico horizontalis (V 7) and the R. 
inferior of the lower pulmonary vein (R. 7.) 
in the hilar region. Then it follows the 
median border of the R. inferior and the 
V. basilaris posterior (V JO) to the second- 
ary division of the latter. 

Lateral: \n the region of the A. and V. 
apico horizontalis | £4 V 7) the boundary 
bends outward laterally about 1 cm. Then 
it runs at a distance of about o.5 cm. 
parallel to the external border of the Tr. 
inferior (77. 7.) and the A. 
anterior (.7 7). It ends at a secondary 


axillo-basilaris 


branch of this artery 2 to 3 cm. below the 
bifurcation of the Tr. inferior. 

Peripheral: A \ine straight or slightly 
convex downward running from the second 
ary branching of the V. basilaris post. 
I’ zo) to the corresponding secondary 
branching of the A. axillo-basilaris anterior 
(4 7a). 

\s the basilar vessels often g1\ e oft 
several branches of a secondary character, 
in case of doubt that division point is to 
be selected which is about 2 to 3 cm. dis- 
tant from the end of the Tr. inferior. 

The mass ot the low er lobe root 1s gi\ en 
a broad solid foundation of shadow by the 
inferior trunk of the pulmonary artery. But 
the many branches of vessels and bronchi 
which cross the trunk dorsally and inten- 
sify or clear up the shadow must not be 
overlooked. The interstices in the root net- 
work are filled with abundant connective 
tissue masses and lvmph nodes. The latter 
are located at many angles of division of 
the arteries and bronchi, but particularly 
between the chief trunks of the A. pul- 
monalis and the bronchus (Engel). The 
beginning parts of the A. apico-horizon- 
talis the R. retrobronchialis 

/ 5a) are often directed almost sagittally 


5) and 


backward. In the other vessels and bronchi, 
the frontal-parallel component of the di- 
rection predominates. They run in the 
upper part of the root horizontally or 
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ki. g. Identification chart of the pulmonary vessels. 
Outlines of the arteries black; outlines of the veins 
grayish black; trunk and branches of the A. pul- 
monalis dotted lines; outlines of the whole hilum 
shadow hatched. Corresponding roentgenogram, 
Figure 1. For method of preparation, see section B. 


slightly obliquely upward or downward. 
In the lower part the arteries and bronchi, 
analogous to those of the middle lobe, run 
in a medial group steeply and in a lateral 
group obliquely downward. The veins show 
a greater tendency to obliquity because 
they pass to the corresponding arteries 
from their mouths which lie farther medi- 
ally and caudad. 


THE HILAR SHADOW AS A WHOLE 


The hilar shadow as a whole, as Figure 9 
shows, is connected continuously with the 
vessel shadow. It has, so to speak, to be 
shelled out from the latter. We find that 
the hilar shadow is a combined picture of 
the lobe root and the lung pedicle. 

If the identification chart of the lung ves- 
sel is considered from the point of view of 
its lobar composition, the following points 
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are apparent: The greater part of the upper 
lobe root and the caudal segment of the 
lower lobe root are projected free, that is 
they are not covered by the pictures of other 
lobe roots. Also by far the greater part of 
the lung pedicle is overlaid only a little by 
pictures of the lobe roots. On the other 
hand, the whole middle lobe root is covered 
by the upper part of the lower lobe root. 
For this reason it is possible to make a 
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Boundaries hatched; 


. The “upper end piece” of the hilar shadow. 
>, angle of intersection be 
tween the R. posterior and the Tr. intermedius. 


peripheral delimitation of the hilar shadow 
from the lung markings: take the corre- 
sponding boundaries of the lobe roots. And 
there is also a simple principle for dividing 
the hilar shadow into the following four 
sections: 

1. The “upper end piece,” that is the 
free part of the upper lobe root. 

2. The “pedicle piece,” that is the region 
of the lung pedicle. 

3. The “‘middle piece,” that is the pro- 
jection area common to the middle lobe 
root and the upper part of the lower lobe 
root. 

4. The “lower end piece,” that is the 
free part of the lower lobe root. 

I will first the above-named 
sections of the hilar shadow in some detail. 


describe 
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A hatched line in the sketches (Fig. 10 to 
3) shows the boundaries of these areas, 
These sketches are parts taken from Figure 
g. They furnish the foundation for a sum- 
marizing discussion of the hilar shadow as 
a projection picture of the complete lung 
root. 
1. The Upper End Piece of the Hilar 
Shadow (Fig. 10). As a rule only a small 
median-caudad tip of the upper lobe root 
is projected onto the pedicle piece. There- 
fore, only the lower boundary of the sec- 
tion in question deviates a little from the 
caudal boundary of the upper lobe root. 

Caudal boundary: The \ateral (cranial) 
shadow border of the Tr. intermedius of 
the pulmonary artery, continued from the 
vertex of the angle of its intersection (—) 
with the R. posterior (RX. p.) to the point 
where the Tr. superior (77. s.) is given off. 

Other boundaries: Identical with the 
boundaries of the upper lobe root previ- 
ously described. 

The structure of the upper end piece is 
decidedly striped. But the clear zones be- 
tween the vessel shadows are formed only 
by the air-columns of the bronchi. For the 
lobe root is, as mentioned above, a closely 
wound convolute of tubes containing blood 
or air, which, to be sure, are surrounded by 
lobules of lung tissue but do not allow the 
latter to penetrate between their chief 
constituents. Among the vessels, the R. 
posterior of the upper pulmonary vein 
(R. p.) is particularly prominent. Also the 
V. apicalis (V 2) and its R. apico-centralis 
(V’ 2b) are noticeable because of their steep, 
often almost vertical course upward. Also 
the A. apicalis (7 7) or its R. mediastinalis 
(4 2a) is frequently distinctly recognizable. 
Finally attention is to be called to the 
characteristic angle of intersection (—) of 
the R. posterior with the Tr. intermedius 
(Tr. im.). This is an important point of 
orientation to the significance of which 
I will return later. 

Orthoroentgenograde cross sections are 
found quite frequently. They generally 
belong to the system of the A. pectoralis 
(4 2), either to the trunk itself or to the 
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branches, especially the R. 
sterno-pectoralis horizontalis (4 2a) or 
the R. costopectoralis descendens (/ 2d). 
More rarely branches of the other vessels 
are struck in the orthorentgenograde di- 


secondary 


rection. 

Normal lymph nodes are not shown. On 
the other hand, calcified lymph nodes are 
quite often found, especially in the region 
of the branching of the Br. epiarterialis and 
in the angle of division of the arteries and 
bronchi of the first order. 

2. The Pedicle Piece | ig. 11). This is the 
massive section of shadow medial-caudad 
from the upper end piece of the hilar 
shadow. The more or less extreme outward 
bending of the Tr. intermedius of the 
pulmonary artery (7r. im.) takes place in 
it. Further chief constituents are: the proxi- 
mal part of the venous R. posterior (R. p.), 
the trunk or the Tr. intermedius of the 
chief bronchus and the beginning part of 
the Br. epiarterialis. As the pedicle piece 
disappears toward the mediastinum in the 
middle shadow only a partial delimitation 
IS possible. 

Identical with the 
caudal boundary of the upper end piece. 

Lateral boundary: The \ateral border of 
the R. posterior of the upper pulmonary 
vein. The caudal and medial boundaries 
are covered. 


Cranial boundary: 


Fic. 11. The “pedicle piece” of the hilar shadow; 
boundaries hatched. 
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The pedicle piece shows only little struc- 
ture. As a rule, the R. posterior (R. p.) 
stands out somewhat in the arterial 
shadow. The chief bronchus often produces 
a broad clear band. Also the beginning part 
of the Br. epiarterialis is not infrequently 
visible as a clear band running transversely. 


Kic. 12. The 
Boundaries 


“middle piece” of the hilar shadow. 
hatched. The A. basilaris anterior 
(4 6) is projected into this field medially from the 
Tr. inferior in the region of the clear space of the 
large bronchial trunk, because its origin is dis- 
placed upward (variant). 


On the contrary, the upper lobe branches 
(4 2b, V 3) projected onto the pedicle piece 
are only rarely visible in the dense shadow. 

Orthoroentgenograde cross sections: Oc- 
casionally the V. pectoralis (V 7) or the 
V. subpleuro-mediastinalis can be seen in 
cross section. Sometimes also the begin- 
ning of the A. apico-horizontalis is pro- 
jected in the orthoroentgenograde direc- 
tion into the lateral boundary section of the 
pedicle piece. In general, these findings are 
quite rare. 

The lymph nodes of the pedicle piece 
belong in part to the tributary lymphatics of 
the upper lobe, in part to the tributary 
lymphatics of the middle and lower lobes. 
They are normally invisible, even when 
they are quite large. Calcifications are quite 
frequent; they may occur throughout the 
pedicle piece and get their lymphatics from 
any of the lobes of the lung. 

3. The Middle Piece (¥ig. 12). The mid- 
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dle piece of the hilar shadow lies latero 
caudad from the pedicle piece. Its being 
made up of two root regions makes the 
picture more complicated and the analysis 
more difficult. In demarcating it, it must be 
remembered that the middle lobe root or- 
dinarily appears to be somewhat displaced 
medially. The lateral marginal region of the 
middle piece is therefore as a rule made up 
only of constituents of the lower lobe root. 

Cranial boundary: \dentical with the 
caudal boundary of the pedicle piece. 

Lateral boundary: Identical with the 
upper part of the lateral boundary of the 
lower lobe root. 

Medial boundary: Corresponds to the 
medial boundary of the middle lobe root 
but is for the most part covered by the 
heart and mediastinum. 

Caudal boundary: This corresponds to 
the lower boundary of the middle lobe 
root, that is the R. axillaris of the V. 
costalis (V 6a). Practically it is indicated 
by the strip of shadow of a vein which 
crosses the clear space of the chief bronchus 
and the Tr. inferior of the pulmonary 
artery transversely. If two such transverse 
shadows are visible in this region, the lower 
one is to be taken as the boundary. 

Strictly speaking, the R. axillaris costalis 
(V 6a) forms the ventral part of the caudal 
boundary of the middle piece and the V. 
apico-horizontalis (/ 7) the dorsal part. 
The position of these venous shadows with 
relation to each other is quite variable. It 
depends on the anatomical conditions and 
on the focussing which of them lies further 
caudal in the picture. The above-named 
veins also are not infrequently projected 
over each other. Roentgen differentiation 
between them is often impossible. But no 
great error can be made if, in case of doubt, 
the lower venous stripe is assumed to be 
the boundary. 

The structure of the middle piece ac- 
quires a certain massive character from the 
broad shadow of the Tr. inferior. But, on 
close examination, quite a rich structure is 
found, which appears particularly clearly 
when a suitable technique for making the 
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picture is used. The two transverse venous 
shadows—the R. axillaris-costalis (V’ 6@) 
and the V. apico-horizontalis (/’ 7)—have 
been mentioned before. They are charac- 
terized by the fact that they become visible 
as transverse stripes also medially from the 
Tr. inferior in the clear space of the large 
bronchial trunk. In the clear space of the 
bronchus it is also not infrequently possible 
to see the shadow stripes of the descending 
/ 6b), 
running obliquely or vertically, if they are 
not covered by the mediastinal shadow. 
The Tr. inferior of the pulmonary artery 
is crossed, however, not only by the two 
the R. 
she) and 
the bronchi belonging to them. The region 
where the A. apico-horizontalis (./7 5, 4 Sa, 
A 5b, A $c) branches and the branching of 
the bronchus of the same name also appear 
in the laterocranial region of the middle 
piece. Quite varied pictures appear in vivo 
because of the varying visibility and com- 
bination of these structural details, all of 
which, however, come within the normal. 


middle lobe vessels (.7 


veins named above, but also by 
costalis axillaris of the arter: 


Orthoroentgenograde cross sections are 
sometimes produced in the sagittal picture 
by the following vessels: the trunk of the 
A. lobi medii (7 J) or the first part of its 
branches of the first order (R. paramed- 
astinalis and R. costalis), the latter es- 
pecially when it originates alone; also the 
beginning of the A. apico-horizontalis 
(4 5), or its R. retrobronchialis (.7 Sa). 
The cross section shadows are often multi 
ple. 

The normally invisible lymph nodes of 
the middle piece may be located in the 
middle lobe or the lower lobe. Generally 
only the lymph nodes lying in the lateral 
marginal zone belong definitely to the 
lower lobe. The greatest percentage of 
calcified lymph nodes is found in the middle 
piece, among all the localizations in the 
hilar shadow (see Herrnheiser*). 

4. The Lower End Piece of the Hilar 
Shadow. The lower end piece is the caudal 
prolongation of the middle piece and 1s 
formed by the distal part of the lower lobe 
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root. As the latter generally extends ob- 
liquely laterally toward the center of the 
lobe (Fig. 7) the lower end piece does not 
touch directly on the mediastinum but is 
surrounded on the median side also by a 
laver of tissue containing air. For the same 
reason the distal parts of the middle lobe 
vessels are not, for the most part, pre jected 
onto the lower lobe roots but farther in the 
median direction. Therefore the boundaries 
of the lower end piece can be determined 
quite definitely: 

Cranial boundary: \dentical with the 
caudal boundary of the middle piece. 

Lateral boundary: \t coincides with the 
lower end of the lateral boundary of the 
lower lobe root. 

Median and caudal boundaries: Identical 
with the corresponding boundaries of the 
lower lobe root. 

Structure. The anatomical composition 
of the caudal root end, made up of numer- 
ous vessels and bronchi closely connected 
with each other, is analogous to the struc- 
ture of the upper lobe root. Therefore in 
the roentgen picture also there is a struc- 
tural similarity of the end pieces, which is 
manifested in the predominance of a 
striped character. The network of the vessel 
shadows shows a great variability. In 
general, the shadow stripes show a ten- 
dency to a steep downward course in the 
median region and to an oblique course in 
the lateral region. Only the terminal part 
of the Tr. inferior of the pulmonary artery 
and the R. inferior of the pulmonary vein 
give a somewhat broader shadow. The R. 
inferior, howe er, 1S frequently covered by 
the mediastinal shadow. 

Large orthoroentgenograde cross sections 
are as a rule not seen in the lower end piece 
of the hilar shadow. 

In the caudal part normal lymph nodes 
are found in much smaller numbers and 


smaller in size than in the other parts of 


the lung root. Therefore calcifications are 
also more rarely seen in the lower end piece 
of the hilar shadow. 

Summarizing Study of the Hilar Shadow 
(Fig. 9). The total picture of the hilar 
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shadow can easily be reconstructed from 
the description of its individual sections. 
The determination of the boundaries (Fig. 
g) is contained by implication in our previ- 
ous reports. I will summarize it only for 
the sake of completeness. 

Cranial: A \ine which connects the bifur- 
cation of the V. axillaris (Y zg) with the 


Fic. 13. The “lower end piece” of the hilar 
shadow. Boundaries hatched. 


tertiary branching of the R. mediastinalis 
of the apical artery (4 7a). 

Lateral: The lateral border of the V. 
axillaris and its R. posterior (R. p.) to the 
vertex of its angle of intersection with the 
arterial Tr. intermedius. Then the bound- 
ary bends outward laterally in the region 
of the origin of the A. apico-horizontalis 
and runs on parallel to the outer border of 
the Tr. inferior and the A. axillo-basilaris 
ant. (./ 7), at a distance of about 0.5 cm. 
from them. It ends in the region of the 
secondary branching of the latter artery 
about 2 to 3 cm. below the Tr. inferior. 

Caudal: The connecting line between the 
above-named of the secondary 
branching of the A. axillo-basilaris anterior 
and the corresponding secondary branch- 
ing of the V. basilaris posterior (V 70). 


region 


| 
| y: 
x 
A6a 
Dy 
/; 
VM AS 
| vio 
| 


610 Gustav Herrnheiser 


Medial: An upper and a lower part of 
the boundary are to be differentiated from 
each other. Above: the medial border of 
the Tr. superior (7r. s.), of the A. apicalis 
(4d 7) and of the R. mediastinalis of this 
artery (4 sa). Below: the medial border of 
the V. basilaris posterior (VY 70) and of the 
R. inferior of the lower pulmonary vein. 

This boundary determines the size and 
form of the hilar shadow. Its size seems to 
be greater, its form plumper and its struc- 
ture more varied than would appear from 
Assmann’s well-known definition of the 
hilar shadow. The latter limits his concep- 
tion essentially to a part of the root of the 
lung, namely to the larger vessel trunks, 
particularly the arterial ones. These do, to 
be sure, give the most intense shadows but 
are less important as sites of disease. Our 
conception of the hilar shadow as “the 
region of projection of the whole root of 
the lung,” on the contrary, includes a// 
parts which may be the starting points of 
pathological processes and may therefore 
be of clinical importance. 

In Figure g the trunk and primary 
branches of the pulmonary artery are 
marked by dotting. A comparison with the 
area of the whole lung root, outlined by 
cross-hatching, shows the differences in 
form and size resulting from the difference 
in the two definitions. 

It is not possible to give a definite 
normal size and a definite normal shape of 
the hilar shadow. There are considerable 
physiological variations in these respects 
which are to be attributed to anatomical 
causes, which, however, can often be 
demonstrated roentgenologically. The size 
and shape of the lobes of the lung, differ- 
ences in the type of branching of the ves- 
sels, differences in the position of the root 
of the lung in the thorax and other things 
that affect the projection, play a part in it. 
So different normal types of the hilar shadow 
in living subjects must be established. | 
cannot go into any further detail in regard 
to these types within the limits of this 
article. 

As an example, I may mention that there 
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are cases in which the upper lobe is particu- 
larly large; in that case the upper end piece 
of the hilar shadow and often also the pedi- 
cle piece dominate at the expense of the 
other sections. On the contrary, in other 
cases the upper lobe is small, but the mid- 
dle lobe highly developed; the middle piece 
then predominates correspondingly, etc. In 
cases of the “dendroid”’ type of branching, 
the hilar shadow appears compressed, es- 
pecially at the ends, while in the “tham- 
noid” (bushy) type of branching it seems 
more abundantly branched and_ shows 
greater structure. Of course the partial 
covering by the mediastinal shadow must 
be taken into consideration in judging the 
size and shape. 

The structure of the hilar shadow in the 
pedicle piece and the middle piece shows 
chiefly a solid character, in the two end 
pieces predominantly a striped one. In 
regard to structural details reference is 
made to the description of the individual 
shadow segments. This shows the fact, 
which is of practical importance, that in 
the hilar shadow there are a number of 
striking structures which, as a rule, can 
also be clearly identified roentgenologically. 
These leading structures create to a certain 
extent a frame within which the other 
details can be arranged. From this point of 
view, starting with the leading structures, 
the pictures of different hilar shadows can 
be compared with each other. From this 
point of view, too, the identification chart 
of the lung vessels (Fig. 9) which, strictly 
speaking, holds true only for a certain 
specimen and a certain direction of the 
rays, can be used, mutatis mutandis, as a 
basis of comparison. 

Among the above-mentioned leading 
structures are the following: 

(a) The trunk and branches of the pul- 
monary artery, to which Assmann has 
called attention. 

(b) The R. posterior of the upper pul- 
monary vein. Its position in the curvature 
of the A. pulmonalis and its oblique course 
over the bronchus and trunk of the artery 
laterally and upward are characteristic of it. 
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(c) The angle of intersection of the R. 
posterior of the vein and the Tr. inter- 
medialis of the pulmonary artery. It is 
important because the interlobar fissure 
between the upper and middle lobes ends 
at its vertex (see ig. bt F The position of 
the angle in the hilar shadow, therefore, 
gives a certain measure of the proportion- 
ate size of the two lobes. Moreover, the 
boundaries of the upper end piece, the pedi- 
cle piece and the middle piece come together 
at its vertex. 

Vital roentgenograms in which the inter- 
lobar fissure is represented as a hairline 
show that this line always leads to the 
vertex of the angle of intersection. Even 
when only a part of the interlobar hairline 
is visible when the latter is properly pro- 
longed it leads directly to the angle. 

(d) The R. inferior of the lower pul- 
monary vein and the V. basilaris posterior. 
This shadow is characterized by its origin 
medially from the chief bronchus and by 
its oblique course, in contrast with the 
steep descent of the artery. 

(e) The V. apicalis and the R. apico- 
centralis. An often almost vertical course 
from above downward to the R. posterior 
and its position in the lateral area of the 
upper end piece is typical of this vein 
shadow. 

(f) The transverse vein at the boundary 
between the middle piece and the lower 
end piece. Details in regard to this are 
discussed in section 

Orthoroentgenograde cross sections of 
vessels have two preferred localizations in 
the hilar shadow: the lower part of the 
upper end piece and the boundary zone 
between the pedicle piece and the middle 
piece. 

With reference to the regions to which 
the lymph node shadows belong the fol- 
lowing rules can be established: 

In the upper end piece they belong ex- 
clusively to the upper lobe. 

In the pedicle piece they may drain from 
any lobe. 

In the middle piece the lymph nodes in 
general may belong either to the middle 
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lobe or to the lower lobe. Only in the lateral 
marginal region lymph nodes are to be at- 
tributed only to the lower lobe. 

In the lower end piece they drain only 
the lower lobe. 

It has been the object of our roentgen- 
anatomical examinations to create a foun- 
dation for the objective judgment of the 
vital hilar shadow. The question of whether 
and to what extent this object has been 
attained would require such a detailed 
discussion that I cannot enter into it here. 
I may only say that this question has been 
answered in the affirmative by my experi- 
ence in this respect. A further discussion 
of the conditions in the living subject must 
be reserved for a special work. 


SUMMARY 


1. The roentgen anatomy of the hilar 
shadow is the roentgen anatomy of the root 
of the lung. This may be divided into the 
lobe roots and the lung pedicle. The outer 
boundary of the root of the lung—accord- 
ing to Felix’s representation of the lobe 
structure—is to be located at the periph- 
eral border of the “inner zone of the lobe 
nucleus.” 

2. After a discussion of the technique of 
examination, the anatomy of the different 
lobe roots of the right lung is discussed on 
the basis of anatomical specimens. Roent- 
genogram tracings show the sagittal pro- 
jection figure of the lobe roots, their bound- 
aries and their structure. 

3. From the lobar composition of the 
lung root a classification of the hilar shadow 
into the following four sections is derived: 
(a) the “upper end piece,” that is, the 
larger part of the upper lobe root that is 
projected free; (4) the “pedicle piece,” that 
is, the region of the lung pedicle; (c) the 
“middle piece,” that is, the common area 
of projection of the middle lobe root and 
the upper part of the lower lobe root; (d) 
the “lower end piece,” that is, the free 
caudal part of the lower lobe root. These 
sections are described separately and their 
demarcation from each other, their struc- 
ture, the projection position of orthoroent- 
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genograde vessels cross sections and calci- 
fied lymph nodes, etc., taken into consider- 
ation. 

4. The definition of the hilar shadow as 
a projection of the whole lung root includes 
a larger region than Assmann’s well-known 
definition. There are different normal types 
of the hilar shadow. The structure of the 
hilar shadow shows several striking “‘lead- 
ing structures” which make orientation 
easier and create a basis for comparison. 
From the position of calcified lymph nodes 
in the hilar shadow, conclusions can be 
drawn to a certain extent in regard to the 
region where they belong. 
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THE RESPIRATORY FUNCTION OF THE DIGESTIVE 
TRACT AS THE BASIS OF ROENTGENOGRAPHIC 
LIFE TEST* 


By J. G. DILLON, M.D. 


MOSCOW, | 


HE problem of air being present in the 
digestive tract is an old one. It has 
been known for a long time that every 
human stomach contains some air, and it 
has also been known since the work of 
Breslau that air appears in the stomach of 
a newborn infant simultaneously with his 
first extra-uterine breath. The mechanism 
of the entrance of air into the stomach still 
remains uncertain, and the fate of air which 
has found access into the stomach is un- 
known. 
In 1891 Bouveret supposed, on the basis 
of his observations of three hysterical 


Fic. 1. Case 1. A.P., aged eighteen. Suffers from “loud 
eructation.”’ Incessantly belches air. On an empty 
stomach a great bladder. 


women suffering from so-called “loud eruc- 
tation,” that the air eructated by these 
invalids entered the stomach or the esopha- 


-S.S.R. 


gus by swallowing; then the air being 
pushed back by the antiperistaltic move- 
ments of the esophagus put into vibration 
the soft palate bringing about the loud 
sound. Bouveret called this “aérophagie 
hystérique.” Many succeeding authors 
have maintained and developed this con- 


Fic. 2. Case 1. Immediately after a contrast meal. 
The stomach bladder has not increased at all. 


clusion; they have explained every accumu- 
lation of air in the stomach as “‘aérophagie”’ 

i.e. swallowing of air. There are, however, 
many facts which disagree with this con- 
clusion of the mechanism of air entering 
the stomach. First, it must be observed 
that in order to swallow a small bubble of 
air strong peristaltic movements of the 


* From the Roentgenological Institute (Director, Prof. J. G. Dillon) of the Moscow District Clinical Institute (Director, Dr. A. S. 
Awanessow). Presented at the Fifth Internationa! Congress of Radiology, Chicago, Ill., Sept. 13-17, 1937. 
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Kic. 3. Case u. E.N., aged twenty-three. Suffers 
periodically from “loud eructation” with a swell- 
ing of the epigastrium. Esophagus during inspira- 
tion. Expanded esophagus, entrance of the stom- 
ach and stomach bladder are clearly seen. 


esophagus are necessary, while Barclay 
proved in 1930 that there are no peristaltic 
movements, at least in the upper part of 
the esophagus up to the height of the clavi- 
cle. Second, swallowing air is, of course, 
possible and roentgenologists observe it 
sometimes, but this is only possible if some 
thing else is swallowed, even saliva, as there 
can be no empty swallowing. Third, accord- 
ing to my own observations of those classi- 
cal invalids with “‘loud eructation,”’ it could 
clearly be seen that the stomach air bubble 
before feeding was larger than after it, i.e. 
no air entered the stomach during the 
swallowing of the contrast mass (Fig. 1 
and 2). 

Hence, if air does not enter the stomach 
by gulping it can get there in only one way, 
namely, suction during inspiration. This 
was mentioned by Leven, then by Schultz; 
and Oser maintains that the air enters the 
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stomach by way of aspiration. Magnusson 
by an experiment on himself proved that 
air enters the stomach by inspiration. 

In order that the air may enter the 
esophagus on inspiration, a negative pres- 
sure in the esophagus during inspiration is, 
however, necessary which actually must 
take place with any inspiratory extension 
of the thorax, this being proved by mano 
metric measurements of Schreiber (1883) 
as well as by esophagoscopic observations 
of Mickulicz, Gottstein, and others (an 
obvious opening of the esophagus during 
inspiration, and nearly a complete collapse 
of the walls during expiration). This open 
ing of the lumen of the esophagus may be 
seen at roentgen observation if the thorax 
of the observed person presents favorable 
natural contrasts (Fig. 3 and 4). 

Further entry of air into the stomach 
during inspiration necessitates a negative 
pressure in the stomach, which is also 
proved by measurements of Schreiber as 


Fic. 4. Case u. Moment of expiration. Esophagus 


noticeably contracted. Entrance of the stomach 
and stomach bladder are not seen 
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well as those of Hildebrand and Hess. How- 
ever, for the entrance of air into the stom- 
ech at the moment of inspiration it is neces- 
sary that besides a negative pressure in it 
there must also be a free passage outside of 
gulping; the latter being possible only when 
the cardiac sphincter is always open, or if 
it does not exist at all. The presence of the 
cardiac sphincter has not been proved by 
and nerve control is not 
known to anyone. Its existence is entirely 
denied by a number of authors. Thus 
Hacker affirms that the muscular sphincter 
between the esophagus and the stomach lies 
in the esophageal opening of the diaphragm. 
This is also maintained by Gottstein as 
well as Rosenheim. Mickulicz states that 


anatomists, 


in his esophageal investigations he never 


observed any sphincter-like closing be- 
tween the esophagus and the stomach and 


the passage between them was always open. 


Baver denies the existence 


of a closing 


Fic. 5. Case 11. M.J., aged thirty-seven. Indeter- 
minate complaints of neurasthenic character. Mo 
ment of inspiration. Contrast meal found obstruc- 
tion in the esophagus. An entire obstruction of the 
diaphragmatic part of the esophagus. 
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Kic. 6. Case u1. Moment of expiration. Contrast 
meal passes freely into the stomach. 


sphincter in the cardia and he states that 
the passage of food masses into the stomach 
is controlled by respiratory movements be- 
tween separate gulps. Guns’ observations 
on the act of swallowing made him suppose 
that the contraction of the entrance of the 
stomach is formed by the diaphragm—the 
cardia by itself presents no hindrance to 
masses of food. Finally Caballero, on the 
basis of his experiments, affirms that the 
cardia is always open and presents no 
sphincter. The food is retained at the en- 
trance of the stomach not by the cardia but 
by the epicardia. Only periodical respiratory 
movements of the diaphragm allow the food, 
under ordinary conditions, to pass into the 
stomach. 

On the basis of a great number of careful 
personal roentgen observations I can affirm 
that during the act of swallowing the food 
under normal conditions passes into the 
stomach, depending only on the contractil- 
ity of the diaphragm and the respiratory 
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function of the diaphragmatic sphincter of 
the esophagus; the phase of inspiration—a 
systolic phase of the diaphragm and its 
loop-like sphincter in the esophageal hiatus 
causes an obstruction of food above the 
cardia (Fig. 5), and the phase of expiration 

a diastolic phase of the diaphragmatic 
sphincter—allows a free passage of the food 
through the cardia into the stomach (Fig. 


Fic. 7. The under surface of the diaphragm. What 
the author (Jackson) has called the “diaphrag 
matic pinchcock”’ is shown at £. The muscular and 
tendinous prolongations of the diaphragm sur- 
round the esophagus so as to form a typical pinch 
cock. This pinchcock normally closes the esopha- 
gus and opens it at the proper moment in the 
deglutitory cycle (from Chevalier Jackson). 


6). At a regular inspiration this phenome- 
non as a law can be observed in everyone. 
By this mechanism of ingress of the food- 
lump into the stomach at the moment of 
diastolic (expiration) weakening of the dia- 
phragm is explained the fact that to drink 
at one draught a large quantity of liquid is 
only possible at the moment of expiration, 
and immediately after the drink a deep in- 
spiration follows which is the deeper the 
larger the drink. Hence in accordance with 
many authors such as Strauss, Guns, and 
others, the condition known as “cardio- 
spasm”’ ought to be called “‘phrenospasm.”’ 
Chevalier Jackson thinks that the so-called 
cardiospasm represents always an insufh- 
cient opening of the only place of constric- 
tion of the esophagus—diaphragmatic 
sphincter—and calls it “diaphragmatic 
pinchcock”’ (Fig. 7). And actually even in 
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persons who are seriously ill such a con- 
striction of the esophagus is found in the 
diaphragmatic part (Fig. 8). 

The air which enters the esophagus dur- 
ing inspiration, can freely enter the stom- 
ach as well as leave it, depending only on 
the respiratory function of the diaphragm, 
It is quite evident that in case of a disturb- 
ance in the function of the diaphragm we 
must have also some changes in the air 
content of the stomach which take place in 
all cases without exception. This was ob- 
served by Franck, and I, in a great number 
of cases of paralysis of the diaphragm, 
showed that a large accumulation of air in 
the stomach was one of the most certain 
symptoms of a paralysis of the diaphragm 
(Fig. 9). This accumulation of air is ex- 
plained by a bending of the diaphragmatic 
end of the esophagus because of the high 
position of the diaphragm, thanks to which 
the air easily enters the stomach but leaves 
it with difficulty. When the function of the 
diaphragm is restored, as happened in one 
of my cases, the normal air content of the 
stomach is at once restored (Fig. 10, 11 
and 12). 

Besides these indirect proofs a number 
of direct proofs of the entrance of air into 
the stomach by means of the repiratory act 
can be mentioned. Schindler says that by 


Fic. 8. Case 1v. J.R., aged twenty-six. Four years of 
dysphagia. Serious case of a so-called cardiospasm. 
It is easily seen that the contraction takes place in 
the diaphragmatic part of the esophagus and not 
in the cardia. 
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Fic. 9. Case v. A.S., aged forty-two. A blind bullet 
wound in the chest with affection of the left phrenic 
nerve. Paralysis of the left diaphragm. A large 
accumulation of air in the stomach. 


gastroscopy we can see how the stomach 
expands during inspiration and how it con- 
tracts during expiration. In a case of con- 
genital atresia of the esophagus, if only its 
lower end is connected by a fistula with the 
trachea, the air gets into the stomach and 
the intestines in spite of the utter impos- 
sibility of any swallowing (Fig. 13, 14 and 
15) (Vogt, Sussman). Ventriloquists, as is 
known, use the stomach as an aerial reser- 


Fic. 10. Case vi. M.Kr., aged twenty-four. A case of 
paratyphus. Regular function of the diaphragm. 
\ nearly complete absence of stomach bladder. 


Fic. 11. Case vi eight days later. A sudden paralysis 
of the left diaphragm as a result of an infectious 
neuritis of left phrenic nerve. A high position of the 
left diaphragm. Large accumulation of air in the 
stomach bladder. 


voir filled with air by inspiration and emp- 
tied during speech. Invalids whose larynx 
has been extirpated because of malignant 
neoplasm learn to use this manner of speech 
(Voorhoeve, Kharshak). 

Now, it is clear that the air gets into the 
stomach by the act of respiration and its 
stay in the stomach depends on the func- 
tion of the respiratory muscles. Thus it 
follows that with an established respiration 
we have as an inevitable result air in the 
stomach. Pathologic-anatomic postmortem 
examinations, as well as roentgenographic 


Fic. 12. Case vi ten days after Figure 11. A complete 
recovery of the function of the diaphragm. Hardly 
noticeable quantity of air in the stomach. 
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studies, prove that until the moment of The roentgen image of the fetus imcapable 
appearance of extra-uterine respiration of living or prematurely born differs from 
there are no traces of air in the digestive that of a full-term newborn only by the 
tract. The abdominal cavity as well as the character of the development of the skele- 


2 
Ps 
Type 2 Type 3(a) Type 3(4) Type 3 


Fic. 13. Types of a congenital atresia of the esophagus. Type 3(4) of special interest (from Vogt). 


thorax of a stillborn shows on a roentgeno- 
gram always a uniform density, only the 
outlines of the skeleton being clearly seen, 
while the organs of the abdominal cavity as 
well as those of the thorax are absolutely 
impossible to Cistinguish from each cther. 


ton (Kig. 16 and 17). Quite another picture 
characterizes infants born alive and who 
have breathed for even a few minutes. 
Depending upon how much one or both cf 


Fic. 14. Type 3(4) atresia showing complete ob 
struction of the upper esophageal segment. Air in 
the stomach and intestines denotes a connection Fic. 15. Congenital atresia of esophagus. Contrast 
between the lower segment and the trachea or meal in the upper esophageal segment. Air in the 
bronchus (from Vogt). stomach and intestines. 
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their lungs are expanded, the outlines of the 
heart and the bronchial tree are more or 
less differentiated. But the most important 
and substantial difference concerns the ab- 
dominal cavity. If the infant makes even a 
few respiratory movements and if the lumen 
of the esophagus is not blocked by any 


Fic. 16. Case vu. A stillborn fetus of twenty-eight 
weeks. Uniform gray picture of the thorax and 
abdominal cavity. Heart and lungs cannot be 
distinguished from each other. No air in the ab 
dominal cavity. 


extraneous body or mucus a certain amount 
of air is to be found in the stomach or intes- 
tines, and the deeper and longer the re- 
spiratory movements of the thorax, the 
larger the amount of air (Fig. 18 and 149). 
We can often observe that at the first 
moments of life the stomach is so full of air 


Kic. 18. Case rx. Tk. A live full-term infant. Lived 
five minutes. The lungs are still unexpanded and 
the heart and airless lungs cannot be distinguished 
trom each other or from the abdominal viscera. A 
smal] quantity of air in the stomach and in the 
duodenum. 
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Fic. 17. Case vu. Cher. A stillborn full-term fetus. 
The same uniform gray picture of the thorax and 
abdominal cavity. No traces of air. 


it expands to maximum size. Sometimes 
rather energetic peristaltic waves are to be 
clearly seen (Fig. 20). Attention must be 
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Fic. 19. Case x. Tit. Twenty weeks’ fetus born alive. 
Lived seven minutes. A complete atelectasis of the 
lungs. Clearly noticeable air in the stomach and 
duodenum. 


called to the fact that the air inspirated 
into the stomach spreads so fast that in a 
few moments the large intestine may be 
already filled with air (Fig. 21). 

It has not yet been possible to establish 


exactly a correlation between the degree of 


the expanding of the lungs and that of the 
air-filling the stomach and the intestines, 
but it can be supposed that the more air in 
the stomach, the less the lungs expand. In 


any case the finding of air in the stomach of 


the newborn after the first extra-uterine 
breath is so absolute, and at the same time 
roentgenographically so well established, 
that roentgenography must be acknowl- 


edged to be the most reliable means of 


determining whether an infant was born 


alive or was stillborn. It must also be 


counted as the most sensitive means of 


finding air in the stomach. Our investiga- 
tions show that a quantity of air (0.2 sq. 
cm.) which cannot be ascertained by the 
so-called hydrostatic gastric test can be 
easily detected by roentgenography. 
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Now it remains only to see what signifi- 
cance can be attached to the air inspired 
into the stomach. Undoubtedly the fate of 
the air which has found access to the 
stomach and the intestines does not differ 
from that of any other gases in the digestive 
tract, i.e. it can be freely absorbed into the 
blood. This is especially true of oxygen 
which can be dissolved in any liquid of the 
digestive tract and as such be absorbed by 
the blood in the same way as it infiltrates 
into the alveoli of the lungs. There is also 
no anatomical impediment to such an ab- 
sorption of oxygen through the walls of the 
digestive tract, as the 
embryologically comes 


digestive tract 
from the same 
anlage as the respiratory tract. Compara- 
tive physiology presents indisputable 
proofs of an absorption of oxygen into the 
digestive tract of some vertebrates. Thus 
the swimming bladder of fishes can under 
certain conditions assist respiration. There 


\ newborn full-term infant. 


Kic. 20. Case x1. Ogn. 
Lived ten hours. Lungs are not being completely 
expanded. The stomach is distended by the air 
present. 
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are fishes which besides branchial respira- 
tion have intestinal respiration, and the 
river groundling, Coditis fossilis, breathes 
in such a way: it emerges from the water 
and gulps air, which passes through the 
intestines and comes out of the anus. 
There are also direct proofs of the pos- 
sibility of using the digestive tract of a 
human organism as a respiratory organ. 
Kratter states that the infants upon whom 
postmortem examinations were made by 
him and other physicians, and who lived, 
according to medical records, for several 
hours, showed no air in their lungs, but 
some air was found in the digestive tract. 
Although Kratter does not mention any 
possible use of the air contained in the 
digestive tract for gaseous exchange, never- 
theless it is quite clear that if the air en- 
tered the stomach and not the lungs the 
oxygen 


feeding could take place only 


through the digestive tract. 


Fic. 21. Case xt. Jouck. A newborn full-term infant. 
Lived twenty minutes. Lungs are well expanded. 
The stomach is extremely distended by air. A 
considerable quantity of air is present in the in- 
testines. 


Respiratory Function of the Digestive Tract 


621 


. Case xu. Str. A newborn full-term infant. 
Lived twenty-five minutes. Atelectasis of the 
lungs. A considerable quantity of air in the thin 
intestines. 


Similar cases were observed in our prac- 
tice. Case 1, an infant who, according to 
records of a Lying-in Hospital, was born 
alive and lived twenty-five minutes, was 
examined roentgenologically shortly after 
its death. On the roentgenogram it was 
quite impossible to distinguish the heart 
from the lungs, which indicated their 
atelectatic state. At the same time the 
stomach and intestines contained air (Fig. 
22). The anatomist who made the post- 
mortem examination found a congenital 
atelectasis of the lungs (Minutes of the 
Pathological-Anatomic Institute, Jan. 14, 
1935, N4o). It is quite evident that this 
infant who lived twenty-five minutes could 
breathe only by the stomach; air could not 
get into the lungs owing to their complete 
atelectasis. 

Case 11 is of still greater interest. The 
infant, according to records of the Lying-in 
Hospital, was a full-term newborn. His 
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Fic. 23. Case xrv. Brnd. A newborn full-term infant. 
Lived five hours. Cried, but feebly. Complete 
atelectasis of the lungs. A large quantity of air in 
the stomach and intestines. 

birth cries were feeble. There was no need 
of any means to enliven it. But it lived only 
five hours. The roentgenogram taken soon 
after death showed a complete atelectasis 
of both lungs, and at the same time a great 
quantity of air was found in the stomach 
and intestines (Fig. 23). Thus, on the basis 
of this roentgenogram we come to the con- 
clusion that the infant could not breath 
with its lungs. The autopsy (Minutes of the 
Pathologic-Anatomic Institute, April 22, 
1935, N352) fully confirmed our conclu- 
sions. The lungs did not expand at all and 
only in the large bronchi could their lu- 
mina be detected. All the sections of the 
lungs, even those of the upper part taken 
for investigation, sank in water and were 
composed of liver-like tissue. No other 
inference can be drawn from this fact than 
that the infant did not breath with its 
lungs at all and that it could live and even 
cry only by means of the air which was in 
its digestive tract and which could get 
there only by means of respiratory move- 
ments of its thorax. 
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Thus the gastrointestinal respiration of 
man is well established, but nevertheless | 
cannot state definitely what rdéle it plays 
in the gaseous balance of adults in their 
normal state. It is possible that it has some 
significance in some pathological cases 
when the respiration of the lungs is af- 
fected. But as to the newborn whose lungs 
expand completely only at the end of the 
first week, there is no doubt that the gastro- 
intestinal respiration is a regular subsidiary 
gaseous exchange which begins to function 
during any disturbance or stoppage of the 
respiration of the lungs. From this point of 
view the presence of air in the digestive 
tract of anewborn is proof of its respiration, 
and therefore the roentgenographic test of 
life proposed by me possesses the force of 
a medicolegal witness to show whether an 
infant was born dead or alive. 


CONCLUSIONS 


1. The only place of obstruction of the 
lower end of the esophagus is the loop-like 
para-esophageal muscle of the diaphragm 
functioning synchronously with the respir- 
atory movements of the diaphragm. 

2. The term “aerophagy”’ which does 
not correspond to the mechanism of accum- 
ulation of air in the stomach should be 
replaced by a more correct term, namely 
that of “gastrospiry.”’ 

3. The air enters the stomach and intes- 
tines of the newborn and adults during the 
inspiratory movements of the thorax. The 
air which can be swallowed has no substan- 
tial significance either in adults or in 
infants. 

4. At present there is sufficient evidence 
to consider it well established that as well 
as pulmonary respiration every human 
being has a gastric respiration, the latter 
being subsidiary but in some cases it may 
become prevailing. 

5. The presence of air in the digestive 
tract of a newborn can serve as proof of 
extra-uterine respiration and hence as proof 
that the infant was born alive. 

6. The roentgen examination of a still- 
born fetus at any time of its uterine life 
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never reveals any traces of air in the diges- 12. CaBatiero, R.-V. Etude expérimentale de la 
tive tract. fermeture de extrémité inférieure de |’oeso- 
phage (épicardia et cardia). Compt. rend. Soc. 
de biol., 1922, 87, 1359-1362; 1923, 88, 12-14. 
dead fetuses that were breathing even fora 13. KHARSKAH, M. Personal communication. 
very short time always disclose the pres- 14. Dition, J. 


>. Correctly made roentgenograms of 
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Réntgenstrahlen, 1930, 42, 364-368. 

16. Farrevi, J. T., Jr. Roentgen appearance of 


Therefore such a roentgenogram serves as 
a test of life. 
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LAMINAGRAPHY OF THE SPHENOID BONE* 


By BERNARD S. 


BROOKLYN, 


OUTINE roentgen examinations of the 

sphenoid bone permit study of the su- 
perior and posterior surfaces of its body and 
the sphenoidal air sinusés. The usual pro- 
jections employed are the lateral, the coro- 
nomental, the submento-occipital, and the 
occipito-oral projection through the open 
mouth. The greater part of the sphenoid 
bone, however, is hidden by the superjacent 
osseous shadows. These obscure the ante- 
rior and inferior surfaces of the sphenoid 
bone body and the alae which form part of 
the orbits and the anterior and middle 
cranial fossae, regions particularly difficult 
to study either on single or stereoroent- 
genographic films. 
- The applicability of laminagraphy to 
skull roentgenography has been mentioned 
previously.?*° This technique, which has 
been aptly termed “body section roent- 
genography,” permits examination of any 
predetermined plane within a structure by 
eliminating the images of the regions above 
and beneath that plane.‘ Thus, by making 
a series of lateral cuts an inch apart sec- 
tional roentgenograms of the skull visualiz- 
ing the sphenoid bone in layers are ob- 
tained. Coronal cuts can also be made, and 
are useful for examining the antra and eth- 
moidal sinuses. Special emphasis will be 
placed on the use of laminagraphy. in the 
examination of the sphenoid bone in this 
article. Five cases have been selected to il- 
lustrate the advantages of supplementing 
routine roentgenographic procedures with 
laminagrams. The apparatus used was that 
devised by Alexander.! 

A brief description of the anatomy of the 
sphenoid bone might be helpful before pro- 
ceeding with the case reports. The body of 
the bone is roughly cubical in shape and 
contains two large cavities which are 
separated by a septum. On its superior sur- 
face is the ethmoidal spine, which articu- 
lates with the cribriform plate of the eth- 
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moid. Behind this are the chiasmatic 
groove, the tuberculum sellae, the sella tur- 
cica, the posterior clinoid processes, the 
dorsum sellae and the clivus. The anterior 
clinoid processes are formed by the medial 
ends of the posterior borders of the lesser 
wings. The posterior surface of the body is 
quadrilateral in form, and is joined during 
early adult life to the basilar part of the oc- 
cipital bone. Both lateral walls are united 
with the great wings and the medial ptery- 
goid plates. The carotid groove lies above 
the attachment of each wing. The anterior 
surface presents a midline crest which artic- 
ulates with the perpendicular plate of the 
ethmoid. On either side of the crest is an ir- 
regular opening of variable size which leads 
into the corresponding air sinuses. The lat- 
eral margins of the anterior surface are 
serrate and articulate with the lamina 
papyracea of the ethmoid, completing the 
posterior ethmoidal cells. 

The inferior surface is a solid plate of 
bone which presents a triangular crest in its 
midline called the sphenoidal rostrum. This 
is continuous with the sphenoidal crest on 
the anterior surface, and is received in a 
deep fissure between the alae of the vomer. 
On either side of the rostrum is a projecting 
lamina, the vaginal process, directed medial- 
ward from the base of the medial pterygoid 
plate. 

The superior or cerebral surfaces of the 
great wings form part of the middle cranial 
fossae, while their anterior surfaces consti- 
tute the posterior portions of the lateral or- 
bital walls. The inferior rims of the superior 
orbital fissures are formed by the medial 
margins of the orbital surfaces of the great 
wings. 

The lesser wings are joined to the body of 
the sphenoid by two roots, the upper one 
thin and flat, the lower thick and triangu- 
lar. The optic foramina lie between the two 
roots. The superior surfaces support part of 


* From the Radiologic Service (M. G. Wasch, M.D., Director) of the Jewish Hospital of Brooklyn. 
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A, laminagram through the mid-sagittal plane of a normal skull illustrating the appearance of the 


anterior and inferior walls of the sphenoid, the clivus and the basilar portion of the occipital bone. B, 
coronal laminagram through the same skull illustrating the lateral walls of the sphenoid and the sphenoidal 


air sinus. 


the frontal lobes of the brain, the inferior 
surfaces form the upper boundaries of the 
superior orbital fissures and the rear of 
the orbital roofs. Thus the upper surfaces 
of the lesser wings form the posterior por- 
tions of the anterior cranial fossae, while 
the posterior free borders form the anterior 
margins of the middle fossae. 

The pterygoid processes descend per- 
pendicularly from the roots of the great 
wings adjacent to their insertion into the 
body of the sphenoid, and divide into a lat- 
eral and mesial plate. These are difficult to 
identify roentgenologically. 

The foramina ovale, lacerum and spi- 
nosum can be identified on films of the base 
of the skull. The foramina rotundum can- 
not be demonstrated roentgenologically be- 
cause of their anterior projection into the 
pterygomaxillary fossae. 


REPORT OF CASES 


Case 1. J. K., a boy, aged six, was admitted 
because of headache, vomiting and moderately 
elevated temperature. Two weeks before ad- 
mission he developed sudden paralysis of the 
right external rectus muscle and twitching of 
the right cheek. One week later bilateral paraly- 
sis of the fourth and sixth cranial nerves ap- 
peared, followed by ptosis of the right eyelid. 

Right lateral stereoroentgenograms, postero- 
anterior and anteroposterior views of the skull 
taken the day of admission revealed normal 
density of the anterior wall of the sella and the 
anterior clinoid processes. The posterior wall of 
the sella and the posterior clinoid processes 
could not be seen. There was no evidence of a 
destructive process despite the apparent anom- 
aly which some observers believed might be 
congenital. The orbital fissures were normal. 

An encephalogram done the following day 
showed normal lateral ventricles. There was a 


Fic. 2. Case 1. 4, right lateral projection of skull, encephalogram. Note the absence of the posterior clinoid 
processes and the dorsum sellae. The basilar portion of the occipital bone is obscured by the temporal bone 
shadows. The arrows indicate the soft tissue mass impinging on the air-filled third ventricle. 

B, laminagram through mid-sagittal plane. The dorsum sellae, the posterior clinoid are not visible. A de- 
structive lesion involving the basilar portion of the occipital bone is demonstrable. 

C, right lateral projection of skull taken one month later. It is about the same as the first study (4). 

D, laminagram through mid-sagittal plane. The extensive destruction of the entire sphenoid is evident. 
The arrow indicates soft tissue shadow of the tumor in the oral pharynx. 

E, laminagram through the left great wing of the sphenoid. The bone is intact. 

F, laminagram through the right great wing of the sphenoid. Note the punctate appearance and the 
thickening of the bone (arrows). E and F were taken on the patient’s first admission. 


626 

| 

it 

re 


Laminagraphy of the Sphenoid Bone 


627 
VoL. 45, No. § 
t 
q A aS 
~ 
~ 
4 
> 
% 
¢ 
= 
“A” 


Bernard S. Epstein 


NovemsBt R, 1942 


Fic. 3. 


Case u1. 4, right lateral projection of skull. The sella appears to be normal. The middle cranial fossae 


are obscured by overlying bone. B, laminagram through the right middle and anterior cranial fossae dem- 
onstrating the advanced hyperostosis of the lesser and greater wing of the sphenoid. A similar study through 
the left middle and anterior cranial fossae was normal. 


slight defect in the anterior aspect of the third 
ventricle suspicious of a subjacent tumor mass. 

Serial laminagrams were taken two days 
later. These revealed a definite punctate de- 
structive lesion in the right great wing of the 
sphenoid with thickening of the bone. A similar 
laminagram of the left great wing taken for 
comparison was normal. A section through the 
midline of the skull showed the dorsum sellae, 
the clivus and the proximal half of the basilar 
process of the occipital bone to be destroyed. 

The patient was given deep roentgen therapy 
with some symptomatic relief. He was dis- 
charged three weeks later with a clinical diag- 
nosis of probable intrapontine tumor. 

One month later he was readmitted because 
of increasingly severe headaches. Routine 
roentgenographic examination of the skull 
showed no definite changes in the lateral pro- 
jection. In the posteroanterior and antero- 


posterior views there was slight irregularity of 


the right superior orbital fissure as compared 
with the left. 

Serial laminagrams revealed extensive de- 
struction of the entire sphenoid bone. The soft 
tissue tumor mass could be seen projecting into 
the oral pharynx. 

The patient’s condition became rapidly worse 
and he died soon thereafter. Autopsy revealed 
an extremely large sarcoma involving the base 
of the skull, the pituitary gland, the naso- 


pharynx and the trigeminal nerves. The entire 
sphenoid bone was eroded and destroyed by 
tumor. 


Comment. The first definite indications of 
a bone destroying intracranial neoplasm 
were obtained by means of laminagraphy. 
The routine studies did not indicate the pa- 
thology since it was obscured by the 
overlying normal bone shadows. Compari- 
son of the routine views of the skull taken 
on the first and second admissions showed 
slight changes. The extent of the destruc- 
tive process was far better portrayed by 
comparing the laminagrams made on each 
admission. 


Case u. S. E., male, aged fifty-two, com- 
plained of weakness of the left side of his body 
for about twenty-seven years following a gun- 
shot wound. He had been able to lead a fairly 
active life. About one year ago he noticed that 
his right eye lachrymated excessively when ex- 
posed to the cold. A sense of fullness and pres- 
sure behind the right eye developed and about 
six months ago it became prominent. 

Physical examination revealed weakness of 
the left upper and lower extremities with gross 
diminution bulk. There were in- 
creased deep tendon reflexes, sustained ankle 
clonus and sluggish abdominal reflexes on the 
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left side. The right eye was proptosed. 

Lateral stereoroentgenograms of the skull 
showed the sella turcica to be normal. Increased 
density over the posterior ethmoidal cells ob- 
scuring the anterior portion of the body of the 
sphenoid bone was present. On the postero- 
anterior and anteroposterior films there was 
increased density of the lateral inferior wall of 
the right orbit. The orbital fissure on the right 
side was somewhat narrowed. 

Serial laminagrams of the skull showed 
advanced hyperostosis of the posterior margin 
of the anterior fossa and the anterior two-thirds 
of the middle cranial fossa on the right side. A 
calcified tumor mass was visualized projecting 
above the posterior aspect of the superior sur- 
face of the lesser wing of the sphenoid, invading 
this region as well as the adjacent middle fossa. 
The sella turcica was normal. A posteroanterior 
laminagram 2 inches from the face showed a 
large calcific springing from the lesser 
wing of the sphenoid. This was egg-shaped, and 
measured § cm. in its long diameter and 3 cm. 
in its widest portion. 


mass 


The preoperative diagnosis was right sphe- 
moid wing meningioma with hyperostosis. At 
operation the hyperostotic region was reached 
after turning a bone flap low down toward the 
temporal region. The hyperostosis was then 
attacked with perforator and large rongeurs 
and removed piecemeal until most of the bone 
projecting into the orbit was removed. The 
removal of the bone was continued until most 


had been removed, although in the opinion of 


the operator some undoubtedly remained on 
the base of the skull. Histopathologic study 
revealed meningioma with hyperostosis. 


The extent of the lesion could 
not be estimated from the routine roent- 
genograms. Laminagrams were essential in 
this instance to outline the osseous involv- 
ment of the anterior and middle cranial fos- 
sae by the meningioma. 


Case ut. J. S., male, aged fifty-six, com- 
plained of numbness and anesthesia of the right 
side of his face from the mandible to the mid- 


Comment. 


scalp region and from his nose to the tragus of 
the right ear for two years. He lost the sense of 


taste in the right side of his mouth and the 
right anterior portion of his tongue about one 
year before admission. Paralysis of the right 
eyelid which progressed to complete ptosis 
started one year ago. Six months later his right 
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eyelid gradually lifted because of progressive 
ocular bulging. Vision in his right eye became 
blurred and he was blind for six weeks before 
admission. Hearing in the right ear became 
progressively worse. There were no headaches, 
nausea, vomiting or tinnitus. He had occasional 
transient episodes of vertigo, and salivated from 
the right side of his mouth without being aware 
of it. 

The patient was euphoric and very talkative. 
There was a right dacrocystitis and conjunc- 
tivitis. The second, third, fourth, fifth, sixth, 
seventh and eighth cranial nerves were para- 
lyzed and there was weakness of the right 
twelfth nerve. Proptosis of the right eye was 
present. The left knee jerk was hyperactive. 
Diminished plantar flexor responses were elic- 
ited on the left side. The optic discs were pale. 
The spinal fluid pressure was 150 mm. of water; 
the manometric responses were normal. 

Routine lateral stereoroentgenograms, pos- 
teroanterior and anteroposterior views of the 
skull showed normal osseous markings. Serial 
laminagraphic sections revealed definite thick- 
ening of the anterior and inferior aspects of the 
body of the sphenoid. This was considered in- 
dicative of invasion with tumor tissue. 

At operation a grayish tumor was seen ex- 
tending into the orbital plate of the right frontal 
bone and backwards over the posterior border 
of the lesser wing of the sphenoid, disappearing 
into the middle cranial fossa. The tumor, re- 
moved piecemeal, was hard, rubbery and ad- 
herent to the base of the skull but not to the 
overlying brain. It was noted that the posterior 
border of the lesser wing was soft and involved 
in the pathologic process. Further removal of 
the tumor revealed that the right optic nerve 
and internal carotid artery were buried in 
tumor tissue. 

Microscopic study revealed metastatic carci- 
noma. The primary focus was not discovered. 
The patient made a good postoperative re- 
covery. 

Comment. The laminagrams indicated a 
metastatic lesion in the anterior and infer- 
ior walls of the sphenoid which was not 
demonstrable on the routine studies. 


Case iv. E. L., male, aged fifty-six, became 
progressively more oblivious of. his family for 
six months before admission. His family noted 
a change in personality from an alert, aggres- 
sive individual to a quiet, meek person who sat 
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Fic. 4. Case tv. 4, right lateral roentgenogram showing calcification obscuring the sella turcica. B, lamina- 
gram through the right anterior and middle cranial fossae. The dense calcific core impinging on the lesser 


and anterior portion of the greater sphenoidal wing is demonstrable. Involvement of the adjacent portions 
of the middle fossa with destruction of the cerebral surface of the great wing is present. 


quietly by himself. He developed difficulty in 
cerebration and became slovenly in his habits. 
There were no symptoms of headache, vomiting 
or failing vision. 

Examination showed memory and 
personality alterations. Some atrophy of the 
left optic disc and slight blurring of the right 
disc were noted. His deep reflexes were slightly 
increased in the right upper limb. The re- 
mainder of the examination was negative. 

Routine lateral stereoroentgenograms _re- 
vealed a calcific triangular shaped mass whose 


SS of 


base obscured the sella turcica and clivus. In 
the posteroanterior and anteroposterior pro- 
jections this was seen to be limited to the right 
upper aspects of the orbit, obliterating the 
superior orbital fissure. 

Serial laminagrams showed the 
normal. The sphenoid bone body and its air 
were normal. The intact. 
A large calcific mass invading the right lesser 
and greater wings with a dense core about 3 cm. 
in diameter impinging on the superior aspect of 
the lesser wing was demonstrable in sections 
taken 1 and 2 inches from the right side. 

The bone of the middle cranial] fossa was in- 


sella to be 


spaces clivus was 


vaded by tumor tissue resulting in destruction 
of the cerebral surface of the right great wing. 

The preoperative diagnosis was right tem- 
poral meningioma invading the sphenoid bone. 
At operation considerable erosion of the greater 


wing of the sphenoid was found where the old 
calcareous portion of the tumor had been at- 
tached. A large part of the tumor including the 
calcific mass was removed. Microscopic exami- 
nation rev ealed a psammomatous meningioma. 


Comment. The laminagrams in this in 
stance were helpful in outlining the extent 


Kic. s. Case v. Laminagram through the mid-sagit 
tal plane demonstrating metastatic involvement of 
the inferior wall of the sphenoid bone. This was rot 
demonstrable on the routine studies. 
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of the osseous involvement of the middle 
and anterior cranial fossae. The invasion of 
the greater wing of the sphenoid was par- 
ticularly well portrayed on the lamina- 
grams. 


Case v. R. D., female, aged fifty-nine, was 
admitted because of continuous nosebleeds for 
three weeks before admission. The bleeding was 
most profuse from the right side of the nose. 
The patient complained of dull pain in the left 
the abdomen for about six months. 
Gross hematuria occurred for the first time the 
dav before admission. 


side of 


Examination showed a polypoid mass in the 
right nares which bled readily when touched. 
\ mass was palpated in the left upper quadrant. 

Biopsy of the nasal mass revealed metastatic 
carcinoma. Intravenous urography showed evi- 
dence of a left renal tumor. 

Routine of the revealed an 
opacity over the right antrum and nasal pas- 


study sinuses 
sages. There was destruction of the mesial wall 
of the right antrum. The right ethmoidal cells 
were cloudy. Lateral views of the skull showed 
the sphenoid sinuses and the sella turcica to be 
within normal limits. A base view of the skull 
showed opacity over the right sphenoidal cells. 

Serial laminagrams made in the lateral and 
coronal pre yjections showed destruction of the 
anterior and inferior wall of the body of the 
sphenoid bone. The alae of the sphenoid were 
intact. Coronal sections revealed involvement 
of the left as well as the right ethmoid sinuses. 
The destructive lesion in the antral walls was 
clearly delineated. 
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Comment. The laminagrams were helpful 
in identifying the destruction of the anter- 
ior and inferior walls of the body of the 
sphenoid. This could not be seen on the 
routine studies. The extent of the involve- 
ment of the antra and ethmoids also was 
better seen on the laminagrams. 

SUMMARY 

Laminagraphy is useful in the investiga- 
tion of the sphenoid bone. It is possible to 
demonstrate the anterior and inferior walls 
of the body of the sphenoid as well as the 
individual alae. The middle and anterior 
cranial fossae can best be studied on 
laminagrams. 

Five cases in which laminagrams supple- 
mented the routine roentgenograms of the 
sphenoid are reported. 
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4 gen study of the gallbladder after the 
oral or intravenous administration of a suit- 
able opaque substance and it has proved a 
most valuable diagnostic tool in the hands 
of the roentgenologist. Although the details 
of the method vary considerably in differ- 
ent clinics, the routine roentgen studies are 
best carried out in two stages. In the first 
portion of the examination, a dose of the 
opaque medium is administered to the pa- 
tient and, after the lapse of the proper in- 
terval, roentgenograms are made of the gall- 
bladder region. The second portion of the 
cholecystographic study consists of having 
the patient ingest a large amount of fat- 
rich food, waiting one-half hour or longer, 
and then exposing another set of roentgeno- 
grams. However, there are numerous ob- 
jections to the use of the fatty meal and the 
purpose of this communication is to de- 
scribe a means of eliminating these objec- 
tionable features. 

The meal is used because it is known that 
fats in the duodenum cause the gallbladder 
to contract and empty itself either partially 
or completely. In one hour the normal vis- 
cus usually decreases to one-half or less its 
original size. The foods most commonly 
used to accomplish this purpose are cream, 
eggs, and butter, as these are among the 
most efficient substances in producing 
emptying of the gallbladder. The amounts 
and proportions of these foods vary widely 
in different clinics. An average meal com- 
prises one-half glass of cream, two eggs, 
butter, and bread or toast. The meal, in ad- 
dition to indicating the ability of the gall- 
bladder to contract, serves other important 
functions. It may show stones which be- 
cause of their density or size are not demon- 
strable in the large, well-filled gallbladder, 


* The lecithin-egg-yolk mixtures used in this study were supplied through the courtesy of the National Synthetic Co., 
PI 


New York. 


as calculi of these varieties are sometimes 
seen only after the gallbladder has con- 
tracted and partially emptied itself. Polyps, 
adhesions, bands and other pathologic con- 
ditions may be demonstrable only during 
the second portion of the cholecystographic 
study. In dyskinesia of the gallbladder, the 
viscus enlarges after the ingestion of the 
fat-rich foods. 

However, as stated above, there are ob- 
jections to the routine use of the fatty meal. 
It causes some individuals to suffer from 
bloating, nausea, and vomiting. Persons 
who are accustomed to partaking of little 
or no breakfast frequently rebel at being 
required to ingest so large an amount of 
food in the morning when the test is ordi- 
narily carried out. Many patients have an 
aversion for eggs, cream, or butter. 

From the standpoint of the roentgenolo- 
gist, likewise, the fatty meal is frequently 
objectionable. If it becomes necessary or 
desirable to perform roentgen studies of the 
gastrointestinal tract simultaneously with 
cholecystography, the presence of food in 
the stomach requires a wait of several hours 
and in some instances an entire day for the 
stomach to empty itself before the barium 
meal studies can be carried out. It may at 
times be desired to follow the cholecysto- 
graphic examination by barium enema 
studies. The presence of large amounts of 
food in the stomach not infrequently re- 
sults in distress, nausea, and vomiting when 
the colon is filled with the opaque enema, or 
otherwise interferes with the examination 
of the large bowel. 

Of the foods which are known to produce 
contraction and emptying of the gallblad- 
der, egg-yolk and lecithin have been found 
among the most satisfactory. In the en- 
deavor to find a suitable means of overcom- 
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ing the above-described objectionable fea- 
tures of the fatty meal, we have carried out 
a series of observations with concentrated 
mixtures of these substances. The combina- 
tion which has given satisfactory results 
consisted of 30 cc. of a mixture containing 
45 per cent egg-yolk and 1o per cent leci- 
thin. This has now been administered to 
140 patients. In every instance there has 
been a good response with contraction or 
complete emptying of the gallbladder. In 
no case has there been any complaint of 
distaste for the mixture or unpleasant reac- 
tion after its ingestion. 

In about one-fourth of the cases, the 
stomach has been examined roentgeno- 
logically with the opaque meal immedi- 
ately after the exposure of the films in the 
second portion of the cholecystographic 
study, which in our clinic are made one or 
two hours subsequent to the ingestion of 
the egg-volk and lecithin mixture. The 
study of the barium-filled stomach has not 
been interfered with in any of these pa- 
tients and the visualization of the stomach, 
duodenum, and intestines was not affected. 
In numerous instances barium enema stud- 
ies were carried out directly after cholecys- 
tography. The studies of the colon were 
satisfactory and no unpleasant reactions 
occurred. 

Patients in whom only cholecystographic 
studies were being carried out with no in- 
tention of doing either gastrointestinal or 
colon studies immediately afterwards were 
given the choice of a fatty meal or the egg- 
volk-lecithin mixture. More than half of 
our patients expressed an aversion to fat- 
rich foods and chose the other alternative. 
Some individuals were given a combina- 
tion of the two or were allowed to supple- 
ment the lecithin-egg-yolk mixture with 
foods of their own selection. This did not 
interfere with the cholecystographic studies 
and has given better results than the rou- 
tine use of the fatty meal. 

In our clinic, the usual procedure at 
present is to give the patient 30 cc. of the 
egg-volk and lecithin combination diluted 
with 30 to so cc. of water. If the stomach or 
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colon is to be examined immediately after- 
ward nothing else is permitted. Otherwise, 
the patient may add foods of his own 
choice, although we indicate that our pref- 
erence is for moderate amounts of easily 
digestible foods. In the hospital, the pa- 
tient may be kept in the roentgen depart- 
ment or returned to his bed in the interval 
between the two portions of the cholecysto- 
graphic study according to the exigencies 
of the particular case and the convenience 
of the clinic. For the roentgenologist 
engaged in private practice the egg-yolk- 
lecithin with vanilla or other suitable 
flavoring material may be kept in indi- 
vidual sealed bottles ready to use on dilu- 
tion with an equal amount of water. This 
saves the patient the necessity of dressing 
and going to a restaurant. The use of the 
above mixture has the advantage of sim- 
plicity, economy, and uniformity. It is 
time saving and has proved more satisfac- 
tory than the various fatty meals previ- 
ously in use. 


SUMMARY 


In cholecystography, a meal rich in fats 
is usually used to produce contraction and 
emptying of the gallbladder. 

The fatty meal may in some instances 
prove objectionable both to the patient 
and from the standpoint of the roentgenolo- 
gist. 

A mixture containing 45 per cent egg- 
volk and 10 per cent lecithin has proved an 
entirely satisfactory substitute for the 
fatty meal. 
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ROENTGENOGRAPHIC SOFT TISSUE STUDY IN AN 
ORTHOPEDIC HOSPITAL 


By RAYMOND W. LEWIS, M.D. 


Roentgenologist, The Hospital for Special Surgery (Formerly The Hospital for Ruptured and Crippled) 
NEW YORK, NEW YORK 


LTHOUGH the writings and teachings 
of Carty'?** have emphasized the im- 
portance of showing and studying soft tis- 
sues roentgenologically, and although Fer- 
guson®’* has recorded the vital importance 
of soft tissue shadows in diagnosis, common 
medical practice is still hampered by insuf- 
ficient consideration of these structures. 
For many years now at the Hospital for 
Ruptured and Crippled, where one might 
think the principal roentgenologic interest 
would be centered on bone rather than soft 
tissues, the emphasis has been on soft tissue 
study. We have found that most roentgen 
diagnoses are based wholly or in part on 
soft tissue findings. In principle, we have 
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CONDITIONS IN WHICH SOFT TISSUE STUDY 


REPEATEDLY AIDS DIAGNOSIS 


Arthritis: Differentiation of various types 
such as acute infectious, rheuma- 
toid, tuberculous. 

Bursitis: Subacromial, radiohumeral, ole- 
cranon, trochanteric, prepatellar, 
Achilles. 

Cysts: Popliteal; of lateral meniscus of 


knee; of infrapatellar fat pad. 
Especially about wrist. 

Soft tissue, intracapsular (mostly 
in knees) and extracapsular. 


Ganglia: 
Neoplasms: 


Tenosynovitis: Of supraspinatus, of interossei, of 
tendons lateral to lower extremity 
of radius. 

Sprain; syrovitis and overlying 
bursitis differentiated; tear of ten- 
dons, such as triceps, quadriceps, 
Achilles; early march foot, often 
manifested only by a smail fleck of 


Trauma: 


soft callus; foreign bodies such as 
glass and pencil point, intracapsu 
lar and extracapsular. 

Varicosities; phlebitis; angiomas. 
Evidence that hypertrophy of an 
extremity was due to local vascular 


Veins: 


conditions, such as arteriovenous 
aneurysm, hemangioma, or lym- 
phangioma. 


been in complete accord with Carty and 
Ferguson; but in method we have differed 
from the former, who studies soft struc- 
tures by means of special films, taken with 
special technique. In our opinion, special 
films are not necessary for this study. We 
believe that, in most portions of the body, 
bones and soft tissues can be studied satis- 
factorily on the same films, provided that 
(1) the films are not made unnecessarily 
dark, and (2) different intensities of illumi- 
nation are used in studying the films. 

(1) Opinion and taste differ widely as to 
the ideal density of roentgenograms. The 
roentgenologic staff at this hospital prefers 
films of somewhat lesser density than many 
we see coming from other laboratories, be- 
lieving that in routine cases increased den- 
sity gives no further information on bone, 
but does bring the undesirable consequence 
of blotting out the soft tissue shadows. We 
feel that the use of dense films should be 
limited to special cases where bone produc- 
ing or sclerotic processes are present, such 
as old osteomyelitis, Paget’s disease, or os- 
teoplastic tvpes of osteogenic sarcoma. 

(2) Should there be, however, on the staff 
of the hospital, or in the clientele of the 
roentgenologist, surgeons who have a pref- 
erence for denser films, a compromise can 
be reached which will satisfy surgeon and 
roentgenologist. Techniques can be so ad- 


justed that the films are dense enough to 


satisfy the surgical eve, while at the same 
time the roentgenologist can indulge his 
taste for studying soft tissues by using il- 
lumination sufficiently intense to visualize 
these soft tissues. As part of our regular 
equipment, alongside our viewing boxes 
and within easy reach, we have a gooseneck 
lamp, with metal parabola shade with white 
reflecting surface, equipped with a Mazda 
100 watt bulb. With this fixture soft tissues 
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Fic. 1. Cyst of lateral meniscus. Characterized by localized, smoothly 
rounded soft tissue bulge at lateral margin of the joint. 


can be seen clearly in all except films of ex 
treme density. 

Brief mention and a few illustrations of 
conditions in which soft tissue study re- 
peatedly aids diagnosis in an orthopedic 
hospital may increase the general apprecia- 
tion of its value. Table 1, by no means all 
inclusive, lists some of these contributions. 


As Ferguson has stated, without soft tis- 
sue shadows the diagnosis of arthritis, and 
especially the differential diagnosis of the 
various types, is almost impossible. With 
proper films it is frequently possible to iden- 
tify acute infectious arthritis, rheumatoid 
arthritis, and tuberculosis. 

Soft tissue films show clearly faint de- 


Cyst of infrapatellar fat pad. Recognized in preoperative 
roentgenograms only as an unidentified tumor mass. 
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Fic. 3. Popliteal cyst. 


posits in, or sw ellings of the bursae, such as 
the subdeltoid, radiohumeral, olecranon, 
trochanteric, prepatellar, and Achilles. 
Cyst of the lateral meniscus of the knee 
(Fig. 1) is often mentioned as a possible di- 
agnosis because of a sharply defined soft 


tissue bulge at the lateral margin of the 
knee joint. This should be differentiated 
from general synovitis, in which condition 
the bulge is bilateral and the suprapatellar 
pouch is usually distended with exudate. 

A thickened infrapatellar fat pad can be 


Fic. 4. Tenosynovitis lateral to lower extremity of radius. Characterized by 
blurred soft tissue swelling, blotting out the shadows of the tendons 
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Fic. s. Inflammatory deposits of lime of varying density, probably along tendon 
of interosseous muscle. Analogous to the condition found frequently along the 


supraspinatus tendon. 


recognized, and one of these removed in 
this hospital was found to contain a cyst 
Fig. 2). A popliteal cyst is sometimes visi- 
ble, though the heads of the gastrocnemii 
with overlapping hamstring tendons often 
obscure it (Fig. 3). Inflammation about 
tendons, especially along those lateral to 
the lower extremity of the radius, is fre- 
quently suggested by hazy soft tissue swell- 
ing in this region (Fig. 4). Inflammatory 
calcareous deposits are laid down along 
some tendons, most frequently the supra- 
spinatus, less frequently elsewhere (Fig. 5). 
Ganglia appear at the back of the wrist as 
localized soft tissue bulges with absence of 
any evidence of joint pathology. They are 
less readily identified in other parts of the 
body 

Good visibility of soft tissue neoplasms 
is often possible, both extracapsular and in- 
tracapsular, and their nature can be sus- 
pected in some cases from their location, 
density, and structure. In the knee joint the 
more common neoplasms are xanthomas, 


Fic. 6. Hemangioma. Recognized in this examination 
only as a soft tissue mass. Identified as an angioma 
after injection with diodrast. Diagnosis established 
by operation. 
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kic. 7. Lymphangioma. Recognized only as a soft tissue tumor mass. 


angiomas, and synoviomas. These can be 
recognized as tumor masses when there is 
not too much associated synovitis, but 
further differential diagnosis is not gener 
ally possible (Fig. 6,7, and 8). When a 
synovioma is lime-containing, it is easily 
diagnosed.’ 

In traumatic cases, sprains show sub 
cutaneous swelling in characteristic regions, 


without capsular distention as a rule, and 
without evidence of bone injury. Synovitis 
is manifested by capsular distention, ac- 
companied in the knee joint by a pyriform 
mass in the suprapatellar pouch. Great as- 
sistance can be given the clinician in many 
cases by differentiating between intracap- 
sular and extracapsular injury, between 
synovitis and bursitis or contusion (Fig. 


s | 
wif | 
4 
4 
% ~ 
} 
4 
4 


Roentgenographic Soft Tissue Study 639 


Fic. 8. Hemangioma in knee joint. Preoperative roentgen 


tentative diagnosis, synovioma or angioma. 


g). Tears of the triceps, quadriceps, and 
ichilles tendons are indicated by absence 
of the tendon shadow in the region of in- 


jury, with marked swelling and clouding 


produced by hemorrhage and edema. A 
particle of bone torn off and retracted with 
the tendon confirms the diagnosis (Fig. 11). 

Soft subperiosteal calcification is the 
most frequent early manifestation of march 


foot, of the so-called pseudofracture of the 
tibia described by Roberts and Vogt,* and 
of acute osteomyelitis. Dense films will give 
no clue to these important conditions. Nor 
will dense films show foreign bodies of rela- 
tively slight density, such as glass and the 
graphite point of a pencil. This may not be 
of such great clinical importance in certain 
portions of the body; but demonstrating 
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Fic. 9. Usually easy differential diagnosis between intracapsular and extracapsular exudate. 
A, synovitis: pyriform exudate in suprapatellar pouch, thickening of shadows in infra 
patellar portion of joint, bulging of patellar ligament. B, prepatellar bursitis: suprapatel 
lar and infrapatellar portions of joint clear, no bulging of patellar ligament, localized 
subcutaneous thickening anterior to patella. 
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Fic. 10. Graphite point of lead pencil as foreign body in knee joint. Correctly diagnosed 
before operation, after consideration of the history and making experimental roentgeno- 
grams of lead pencils. 


that such foreign bodies were the cause of 
acute synovitis in knee joints was of major 
significance (Fig. 10). 

Subcutaneous varicosities are clearly visi- 
ble in roentgenograms of proper density; a 
blurred density and swelling in relation to 


an enlarged vein is strong evidence of 
phlebitis. Angiomas are sometimes recog- 
nizable as more or less localized collections 
of tortuous veins. The presence of numer- 
ous phleboliths is confirmatory evidence. 
In cases of hypertrophy of an extremity or 
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Fic. 11. Rupture of quadriceps tendon. Marked blurred soft tissue swelling above 
patella with complete absence of the shadow of the quadriceps tendon; irreguiar 
piece of bone torn from upper border of patella and retracted upward; relaxed 


wavy patellar ligament. 


of a portion of an extremity, thickened soft 
tissues with peculiar pattern have given 
clues to the cause of the hypertrophy, 
namely arteriovenous aneurysm, hemangi- 
oma, lymphangioma, or neurofibromatosis. 


SUMMARY 


1. Roentgen study of soft tissues is not 
sufficiently appreciated or practiced. 

2. Inan orthopedic hospital the majority 
of roentgen diagnoses are based wholly or in 
part on soft tissue findings. 

3. Bones and soft tissues can be studied 
satisfactorily on the same film provided (1) 
the films are not made unnecessarily dark, 
(2) illumination of sufficient intensity is 
used in studying the films. A simple lighting 
fixture for studying soft tissues in films of 
greater density is described. 

4. Frequently encountered conditions in 
which soft tissue study has aided diagnosis 
in an orthopedic hospital are listed, dis- 
cussed, and illustrated. 
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NORTH AMERICAN CUTANEOUS BLASTOMYCOSIS 
TREATED WITH SUPERFICIAL ROENTGEN THERAPY 


A REPORT OF FOUR CASES* 


By JAMES k. HEMPHILL, B.A., M.D., and RAY O. NOOJIN, B.A., M.D. 
Duke Hospital 


DURHAM, NORTH CAROLINA 


ORTH AMERICAN blastomycosis 

(Gilchrist’s disease)*:*' is a chronic 
infammatory infectious disease produced 
by Blastomyces dermatitidis,*”” a mold- 
like fungus. This entity is to be distin- 
guished from other types of blastomycosis, 
especially the European type caused by the 
veast-like fungus, Cryptococcus hominis. 
~ Gilchrist’s disease has been mentioned in 
the literature many times and was exten- 
sively reviewed by Martin and Smith,” and 
Hyde and Ricketts" in their reports. It has 
been separated into two distinct types: 
(1) systemic and (2) cutaneous, or local- 
ized. Very few detailed reports of roentgen 
therapy in the cutaneous type have been 
given in the literature, although many re- 
ports mention that superficial roentgen 
therapy is a method of treatment.®'7:76-* 
Our purpose in this report is to summarize 
briefly 4 cases treated with superficial 
roentgen therapy and what we 
found to be a practical methed of handling 
this extremely resistant and chronic condi- 
tion. 


Suggest 


The usual source of infection in man is 
not clearly established. Reported cases 
have been predominantly in the eastern 
half of the United States.” 

The onset of cutaneous blastomycosis 1s 
characterized by a primary lesion consist- 
ing of a papule or papulopustule occurring 
usually on exposed or injured surface 
areas.':!5.°6.53 The face is most commonly 
involved: next most common sites are the 
hands, arms, and lower extremities, in the 
order named.” 

The primary lesion is easily mistaken for 
a furuncle. But instead of healing it spreads 
slowly peripherally with direct extension, 
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undermining the epidermis and producing a 
well defined border surrounding a verru- 
cous or crusted surface plaque* (Fig. 1). 
Spread occurs slowly over a period of 
months and in many respects simulates epi- 
thelioma development (Fig. 6). The plaque 
is recognizable as a crusted, irregular, wart- 
like, fissured surface which bleeds easily, is 
violaceous or purplish-red, and covered 
with tiny yellow abscesses. These abscesses 
yield a mucopurulent material usually con- 
taining numerous fungi.” There is definite 
tendency towards healing centrally as the 
lesion ages with formation of a light-colored 
atrophic scar. The periphery continues a 
gradual relentless extension (Fig. 8 and 9), 
which may result in large and grotesque le- 
sions (Fig. 1). 

Gummatous type lesions may occur 
wherein the involvement is in the more in- 
ternal layers of the corium and subcutane- 
ous tissue.® Two types of gummatous devel- 
opment are distinguishable: (a) the initially 
localized primary cutaneous papulopustule 
which later spreads deeper by direct exten- 
sion, and (4) the breakdown and ulceration 
of subcutaneous lesions produced by hema- 
togenous spread in systemic blastomycosis. 

The gummatous type of lesion appears as 
a soft, deep-red, nodular reaction sur- 
rounded by a reddish-purple unelevated 
area of skin. The tendency is for multiple 
similar nearby nodules to develop with 
eventual breakdown, ulceration, and sub- 
sequent formation of the typical border re- 
action aiready described (Fig. 1, 5, 8 and 

Although systemic disease may occur, 
usually the cutaneous or localized form of 
blastomycosis runs a chronic benign course 
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without regional lymph node involvement 
or systemic reaction." Most systemic 
cases are likely to produce dermal implanta- 
tions.*: Secondary infection with pus- 
forming cocci and surface organisms may 
occur and is partially responsible for the lo- 
cal pain and tenderness and foul odor. Pure 
blastomycetic lesions are practically with- 
out odor or 

Diagnosis is not difficult and is ascer- 
tained through (1) history and appearance 
of the lesion, (2) potassium hydroxide slide 
preparation” of the organism from the tis- 
sus borders, (3) biopsy, (4) culture,” (5) 
intradermal test,” and (6) complement- 
fixation reaction.”4 

Potassium hydroxide smear is accom- 
plished by transferring mucopurulent ma- 
terial from the lesion border to a clean slide, 
adding several drops of 10 per cent potas- 
sium hydroxide solution, covering with a 
cover slip and allowing to stand several 
minutes before examining with a micro- 
scope for the characteristic budding organ- 
ism.” 

Biopsy, which has no contraindication, 
reveals irregular papilliform projections 
with hyperkeratotic plugs.*** The epider- 
mal rete forms inward projections and is 
definitely acanthotic. Characteristic mili- 
ary abscesses may be seen in the epithelial 
prolongations and in the corium.?” The 
epidermis contains numerous collections of 
agranulocytic leukocytes, with the dermis 
showing considerable infiltration of poly- 
morphonuclear, epithelioid, and plasma 
cells with edema. Giant cells with or with- 
out Blastomyces may be found also in the 
dermis. Staining with polychrome methyl- 
ene blue or hematoxylin and eosin is satis- 
factory.” Budding forms of the organism 
may be seen in the tissue but never the 
hyphae." Subcutaneous lesions reveal a 
periphery of plasma cells, mast cells, 
lymphocytes, and fibroblasts surrounding a 
zone of Langhans type giant cells which in 
turn surround a center of necrotic débris, 
leukocytes and organisms. This reaction is 
not unlike that of tuberculosis.’ 


* Two such cases have recently come under our observation, 
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The fungus develops on Sabouraud’s 
medium at room temperature as a white 
cottony, mold-like, aerial growth. Micro- 
scopically, chlamydospores and many 
branched hyphae bearing lateral conidia 
are characteristic.” If planted on blood agar 
at 37° C. it grows slowly as a small, waxy 
wrinkled or porcelain-like colony. Micro- 
scopically a smear of this material shows 
round or oval, greatly refractile bodies, 
about 10 to 20 microns in size* with a dou- 
ble rimmed capsule. Budding forms and 
small hypae may be seen. The mold-like 
growth on Sabouraud’s medium at 20° C,, 
when transplanted to blood agar at 37° C., 
grows as a waxy, crinkled colony and then 
may be retransplanted to form mold-like 
colonies on Sabouraud’s medium at 20° C.% 
Two weeks or longer is usually required for 
growth,” and cultures should not be dis- 
carded as negative unless this time has 
elapsed. 

The intradermal test is accomplished by 
injecting into the skin 0.1 cc. of the heat- 
killed vaccine and interpreting the reaction 
at twelve, twenty-four, and forty-eight 
hours, just as in an ordinary tuberculin 
test. The complement-fixation reaction is 
usually negative in the purely localized type 
of cutaneous blastomycosis unless the le- 
sion is very extensive.” 

Differential diagnosis involves distin- 
guishing the condition from cancer, epi- 
thelioma, late syphilids, sporotrichosis, tu- 
berculosis of the skin including tuberculosis 
verrucosa cutis, granuloma inguinale, bro- 
moderma, ioderma, and other granulomas. 

Prognosis for recovery is good with re- 
currences not uncommon. Early diagnosis 
and treatment minimizes the inevitable 
scarring and disfigurement (Fig. 4). 


MEDICAL TREATMENT 


Treatments mentioned in the literature 
include excision, electrocoagulation, surgi- 
cal diathermy, and many others. Adminis- 
tration of iodides and superficial roentgen 
therapy are definitely efficacious, particu- 
larly in combination, and the two represent 
the treatment of choice, we believe, pro- 
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vided the patient is not allergic to the fun- 
gus since potassium iodide is extremely 
dangerous to the hypersensitive pa- 
tient.*:2*-*! General hygienic measures should 
not be neglected. 

The importance of determining the state 
of hypersensitivity by the intradermal test 
cannot be overemphasized.*:** Reduction of 
the allergic reaction is accomplished by ad- 
ministration of small doses of heat-killed 
vaccine. The doses are increased progres- 
sively until a skin test indicates a decrease 
in the allergic state. It is impossible to 
eliminate the allergy entirely, but unless 
this desensitization is carried out before the 
administration of iodide, dissemination of 
the disease may occur.*:* The spread is 
thought to be comparable to the dissemi- 
nation of tuberculosis by administration of 
iodide. After some reduction of the hyper- 
sensitivity has been accomplished, iodides 
can be started cautiously through the oral 
route, using gradually increasing doses of an 
aqueous solution of potassium iodide. Sup- 
plementary intravenous iodide may be ad- 
ministered with 10 to 100 cc. of a 10 per 
cent solution of sodium iodide injected 
daily, but the intravenous route is rarely 
if ever necessary. 


ROENTGEN THERAPY 


Superficial roentgen therapy, in conjunc- 
tion with the medical measures already out- 
lined, stops activity within the spreading 
borders, eliminates secondary infection, and 
hastens regression of the chronic inflamma- 
tory reaction. The sooner roentgen therapy 
is started, the less deforming will be the 
scar. Even in the patient sensitive to his 
own organism there is no logical contrain- 
dication to roentgen therapy while being 
desensitized. It embraces all the principles 
of superficial roentgen therapy for inflam- 
mations, and probably 
acts as a stimulatory agent to the local tis- 
sue resistance promoting repair through 
scarring. After as little as 300 r is given the 
entire inflammatory process changes and 
the pathological picture becomes one of 
definite healing through fibrosis and re- 
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generation of epithelium (Fig. 8, 9, 15 and 
16). 

Small doses of superficial roentgen rays, 
100 kv., constant potential, 8 ma. (inherent 
oil filtration equivalent to 3 mm. Al*), half- 
value layer 3.20 mm. Al, measured in air, 
without backscatter, and half-value layer 
3.40 mm. Al, with backscatter, were used in 
our cases. Fifteen centimeter distance was 
used instead of greater target-skin distance 
to decrease the percentage depth dose. The 
piled up, elevated, thickened, verrucous 
character of the borders makes this quality 
ray desirable to assure penetration into the 
depths of the dermis. Thus, the quality ra- 
diation we used was not the purely soft un- 
filtered ray of longer wave length from an 
air-cooled glass bowl tube. Doses herein- 
after referred to are in terms of roentgens 
in air applied to the skin without backscat- 
ter. 

Ideal roentgen therapy should be a series 
of single treatments of 75-100 r per treat- 
ment, administered at weekly or ten day 
intervals, for a total dosage sufficient to 
produce smoothing of the borders and re- 
move signs of activity (Fig. 2, 4, 11 and 16). 
The total dosage required varies with each 
individual and the seven to ten day interval 
between treatments is advisable in order to 
prevent cumulative effect and overdosage; 
1,500 r or less should be adequate, if our 
cases are illustrations of proper manage- 
ment. 

Progress in healing and repair is easily 
ascertained with an interval schedule such 
as we have mentioned. The first obvious ef- 
fect of irradiation is drying of the central 
portion. Then the foul odor disappears, the 
erythematous granulation blanches, and 
the peripheral border subsequently begins 
to become smooth (Fig. 11). When there is 
evidence of healing at the center, this dry 
and flat scar is carefully shielded with lead 
foil on subsequent treatments so that only 
the borders receive additional irradiation 
(Fig. 16). Repigmentation in islands of the 

* Westinghouse factory calibration data for tube. 


¢ Checked by J. E. 


Morgan, Ph.D., registered roentgen-ray 
physicist. 
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central portion begins early (Fig. 2 and 4), 
and progresses steadily during and after 
treatment (Fig. 4, 7, 11 and 16). As the 
border becomes level, repigmentation pro- 
gresses on the side toward the healing cen- 
ter. A margin of } to 1 inch of normal skin 
beyond the active border is sufficient, and 
this margin can be reduced as treatment 
progresses. In our cases the central portion 
of the lesion required very little of the total 
roentgens given and certain portions of the 
borders required more than other portions 
(Cases 1, 1 and 11). This unequal distribu- 
tion of dosage required for different sections 
of the lesion can be individualized for each 
patient at each treatment and is not difh- 
cult to evaluate. 


As soon as there is tendency to drying of 


the central scar and when odor is almost 
gone, we suggest daily application of olive 
oil or cottonseed oil locally to the center. 
This combats the dryness produced by the 
rapidly healing scar tissue and adds con- 
siderably to the comfort of the patient. 

Cautious treatment with extended inter- 
vals of two or more weeks, if necessary, be- 
tween each application may be desirable in 
some grotesque cases because of the ex- 
treme radiosensitivity of the lesions. Such 
an interval schedule would have been pref- 
erable in Case 1. This patient received prob- 
ably twice as much (or even more) total 
roentgens than was necessary to his eyelids. 
Consecutive daily treatments to his eyelids 
were administered in his second series al- 
lowing an unpredictable cumulative effect. 
A method of therapy of that type is poor 
treatment and certainly leads to overdos- 
age with inevitable undesirable sequelae, 
i.e. overproduction of scar tissue, telangiec- 
tasia, etc. Undertreatment will just as 
surely result in early false response with 
later recurrence (Case 1v). With, however, 
the proper interval between single applica- 
tions of superficial roentgen therapy, grad- 
ual response can be evaluated and the 
immunological status can be followed. Un- 
dertreatment should thereby be prevented 
just as precisely as overtreatment can be 
avoided. 
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Most cases of Gilchrist’s disease will re. 
spond to therapy such as we have outlined. 
However, too much optimism about the 
value of iodides and radiation therapy, es- 
pecially in more deeply seated lesions where 
there is involvement of bone, is not justified 
without intensive immunological studies. 
For example, one such patient with cutane- 
ous blastomycosis extending into the ulna 
did not improve with roentgen therapy and 
iodide until immune rabbit serum was ad- 
ministered.?’ Thus an adequate study of the 
immunological picture is equally deserving 
of attention and cannot be disregarded as a 
factor in the general plan for therapy. 


CASE REPORTS 


Case 1. A. J., male, colored, aged twenty- 
five, presented himself in the Medical Out 
Patient Clinic on January 3, 1941, with a chief 
complaint of * 
face of one year and nine months’ duration. 

The initial lesion started as a hard thickened 
area about 1 inch in diameter on the middle of 
the left cheek with a white center which he 
squeezed, expressing a small amount of pus. 
The area then became ulcerated at its center, 
was tender, and his family doctor cauterized it. 
New pustules appeared about the periphery of 


‘spreading sore”’ left side of his 


the cauterized area and again his local physician 
cauterized each of these. Two weeks later, the 
lesion was four times its original size, his whole 
left face was swollen and tender, and there was 
a ‘‘kernel” in the neck at the angle of the jaw. 
The physician incised this node and inserted a 
drain, but there was no drainage so the drain 
was removed. Within six months, in spite of 
various antiseptics applied daily the ulceration 
had extended to the left temporal region. Dur- 
ing this pericd another lesion developed at the 
angle of the left jaw where the drain had been 
placed and this ulceration spread rapidly with 
a wart-like border. There was such foul odor 
that members of the house could not tolerate 
the patient’s presence in the same room. Three 
months before admission, the two lesions joined 
and spread to the left eyelids with much edema 
and closure (Fig. 1). 

Laboratory findings were negative except 
for positive cultures for B/astomyces dermatitidis 
and secondary pus organisms. Biopsy on Janu- 
ary 10, 1941, was reported “‘blastomycosis.” 

The patient was hospitalized. Since he gave 
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Fic. 1. Case 1. Active blastomycosis of twenty-one months’ duration showing typical pseudo-epitheliomatous 
border before therapy. Patient sensitive to organism. 


Fic. 2. Case 1. Six weeks after first series of roentgen therapy. Borders have smoothed, repigmentation be- 
ginning. Eyelids edematous and active infection present in external ear. 

Fic. 4. Case 1. Fourteen weeks after first series and eight weeks after the additional irradiation to eyelid and 
ear of the second series. Repigmentation is striking but eyelids are scarred from cumulative overdosage. 


Fic. 5. Case 11. Appearance of leg three years after initial lesion and two months before roentgen irradiation 
started. 


Fic. 7. Case 1. Four months after roentgen therapy showing dry, scaly, healed scar with repigmentation 
islands and level borders. 


Fic. 9. Case 11. Active blastomycosis seven years old before roentgen treatment started. The attempt at 
healing centrally has interfered with blood supply to foot. Active granulations evident at borders. 


Fic. 11. Case 111. Close-up of treated border of Figure 10 after 750 r, showing rapid response of active granue 
lation with beginning repigmentation. 


Fic. 12. Case m1. Ankle after 1,000 r to granulations of Figure 9. The two granulations on dorsum of foot re- 
ceived only 750 r and have not sloughed. 


Fic. 15. Qase 11. Area shown in Figures 10, 11 and 14 four weeks after Figure 14. During this month the pa- 
tient received no additional irradiation and the sloughed areas of Figure 14 are healed. 
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. Close up of edematous eyelids six weeks after first series of roentgen therapy; an additional 
1,500 r given to this area was probably overdosage and not needed. 


+ Fic. 6. Case 11. Two months after medical treatment (densensitization and potassium iodide). Definite ac- 


| tivity at borders with pseudo-epitheliomatous granulations but some healing centrally under medical ther- 


apy aione 


Kic. 8. Case 11 


Active blastomycosis of shoulder and axilla seven years old when roentgen treatment was 


Fic. 10. Case 11. Typical active granulation at border with central scarring seven years after initial infection. 

Fic. 13. Case 111. Close-up of ulcer where largest granulation sloughed after 1,000 r. 

Fic. 14. Case 1. Area of Figures 10 and 11 after 1,000 r. A portion of the peripheral granulation sloughed, 
actual border well healed and smooth. 

Fic. 16. Case 111. Healed shoulder and axilla eight weeks after roentgen therapy. The center of this lesion re- 


ceived only 300 r, the borders 600 r. Compare with Figure 8. 
Fic. 17. Case tv. Active blastomycosis of the thigh four years old before therapy. The biopsy suture can be 
seen at the border. 


Kic. 18. Case tv. 


\t completion of series of roentgen therapy, 750 r. Borders smoothed but center not entirely 
scarred or 


healed. This lesion was entirely healed six weeks after this picture was taken. 
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a 3+ positive skin test he was desensitized with 
Blastomyces vaccine beginning on January 7, 
1941, and continuing through March 1, 1941. 
Potassium iodide orally was started January 21, 
1941, when the immunological picture by intra- 
dermal test warranted it, and continued during 
the whole series of roentgen treatment. Super- 
ficial roentgen therapy was started January 22, 
1941, 100 kv. constant potential, 8 ma., 15 cm. 
distance with inherent oil filtration equivalent 
to 3 mm. Al. 

Using 150 r dosage every four to seven days, 
radiation was administered for a total of 2,100 
r, shielding the center after it received 450 r. 
Some portions of the borders received only 
950 r, but the eyelids and bridge of the nose 
received the full 2,100 r. Response was excellent 
and the patient was discharged on March 3, 
I9g4l. 

He returned April 22, 1941 (Fig. 2), with 
activity in the eyelids and external auditory 
canal. These were given additional therapy with 
100 kv. constant potential, 8 ma., 4 mm. Al 
filter in addition to the inherent oil filtration 
equivalent to 3 mm. Al, at a 30 cm. distance 
with small cone. The eyelids received 1,500 r 
and the ear 1,200 r over a period of eight con- 
secutive days. This patient was last seen June 
23, 1942 (Fig. 4), with no evidence of recur- 
rence, but a fibrosis of the eyelids causing 
partial closure. This scarring which includes 
the left tear duct is partially the result of over- 
dosage to the eyelids and makes desirable a 
plastic repair at some future date if the patient 
is to have use of the eye which when last seen 


had 20/20 vision. 


Case 1. J. H., male, colored, aged twenty- 
eight, was first seen in the Surgical Out Patient 
Clinic November 8, 1938, complaining of “‘sores 
of the left leg” which had been present for three 
years and were unhealed after five treatments 
by a local physician who applied ‘‘caustic.” 

The initial furuncle with a 
whitish center. He squeezed this several times 
and pus was expressed, but the sore spread 
continuously, ulcerated, and would not heal. 
The physician’s “caustic” applications pro- 
duced a thick scab each tim? but the skin never 
grew under the scab and when the scab was 
washed off the ulcer remained. The sores had 
continued to enlarge, ulcerate, and joined other 
sores, with an offensive odor in spite of all at- 
tempted remedies. 


lesion was a 


Laboratory studies were negative except that 
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a smear directly from the lesion border showed 
double contoured and budding yeast-like forms 
of Blastomyces in considerable quantity. 

The patient was hospitalized and skin test 
was negative. He was placed on a house diet 
supplemented with cod liver oil, tomato juice, 
brewer’s yeast. The ulcers on the leg were com- 
pressed with normal saline. He received potas- 
sium iodide orally, 3 drops t. i. d., increasing 1 
drop per dose so that he was receiving a total 
of 39 drops of an aqueous solution at discharge 
November 22, 1938. The ulcers cleared of sec- 
ondary infection and appeared to be healing at 
the center. 

On January 17, 1939, the patient returned 
with definite evidence of activity in spite of 
regular surgical diathermy treatments (Fig. 6). 
Superficial roentgen therapy was started Janu- 
ary 18, 1939, because the medical measures and 
diathermy had failed to heal the lesions and 
stop the spread peripherally. Four single 
treatments (100 kv. constant potential, 8 ma. 
1§ cm. distance, 4 mm. Al filter) of 200 r each 
treatment were given over a period of two 
months with an interval of two weeks between 
treatments. The lesions healed centrally and 
the borders regressed. The series was stopped 
March, 1939. On December 2, 1940, the patient 
returned with recurrence in the old lesion bor- 
ders about the ankle. A series of six more treat- 
ments, each of 200 r shielding the center, was 
administered with two to four week intervals 
between treatments completing a second series 
total of 1,200 ron March 17, 1941. This patient 
was followed closely from April through July, 
1941, and showed no evidence of recurrence 
July 19, 1941, when last seen (Fig. 7). 


Case mt. N. A., male, colored, aged twenty- 
five, presented himself in the Out Patient 
Clinic December 29, 1936, with a chief com- 
plaint of the right foot and left 
shoulder of two and one-half years’ duration. 
The initial lesions were small furuncles which 


oe 
sore on 


developed simultaneously over the anterior 
margin of the left shoulder and over the lateral 
portion of the right ankle. He squeezed these 
and very little pus was expressed. The two 
“sores” would not heal, ulcerated and spread 
rapidly. He saw no physician and had used 
only various “‘antiseptics.’”” There was very 
little pain, but the ulceration about the ankle 
became so large that he experienced difficulty 
in walking and had to discard his right shoe. 
Biopsy of the skin lesion revealed “blas- 
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tomycosis”’; culture from the borders of the 
acilla and ankle were positive for Blastomyces 
dermatitidis, and the characteristic organisms 
were also found on direct potassium hydroxide 
smears. Intradermal test for sensitivity to 
Blastomyces was strongly positive. 

Copper sulfate compresses and desensitiza- 
tion with Blastomyces polysaccharides* for 
twenty days did not alter the lesions. After 
potassium iodide orally and 
iontophoresis (copper sulfate) were continued 
for ten days and the patient was discharged 
from the hospital showing little improvement. 
He received eight more treatments with copper 


desensitizati yn 


sulfate iontophoresis during the following six 
weeks and continued to take potassium iodide 
orally but showed no improvement. 

Four years later he returned and stated that 
the areas had spread continually in spite of “‘all 
kinds of medicines” which, hewever, did not 
include iodides, administered at one of the 
State penitentiaries. The appearance at this 
time was as shown in Figures 8, 9 and Io. 

Superficial roentgen therapy was started (100 
kv. constant potential, 8 ma., 15 cm. distance 
with an inherent oil filtration equivalent to 
3mm. Al) and after 300 r in divided doses the 
axilla began to heal. The center was then 
shielded and the borders of the axilla and shoul- 
der received an additional 300 r before they 
smoothed down (Fig. iz, 19 and 14). This pa- 
tient is still under observation and when last 
seen in August, 1942, the craters on the leg 
where the granulations had sloughed were en- 
tirely healed (Fig. 15), and the shoulder and 
axilla were also healed (Fig. 16). 


Case iv. N. G., male, white, aged fifty-one, 
entered the Surgical Out Patient Clinic May 65, 
I94l, with chief complaint of “‘skin cancer,” 
right thigh, of thirteen years’ duration (Fig. 17 
and 18). 

The first lesion was a sore composed of sev- 
eral small pustules over the buttocks. ‘These 
soon ulcerated and the borders spread. Four 
months after onset a painless, hard, immovable 
nodule appeared in the right gluteal fold. This 
remained unchanged and asymptomatic for 
about two years and then became eroded and 
was covered with a thick crust. The ulcerated 
area spread until it covered the entire gluteal 
fold or an area about the size of his hand. He 
received five small roentgen treatments of un- 
known quantity in 1932 with some immediate 
improvement but never complete healing. 
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Intradermal test for sensitivity to Blasto- 
myces was strongly positive. Biopsy was also 
positive for blastomycosis. 

He was hospitalized and desensitized to 
Blastomyces antigen. Potassium iodide was then 
started orally. On May 16, 1941, superficial 
roentgen therapy was started and over a period 
of four weeks 975 r in divided doses was ad- 
ministered, with a rapid regression of the lesion. 
When seen six months after therapy was com- 
pleted there was no sign of activity and the 
previously ulcerated area was covered with a 
clean smooth scar. 
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TOTAL BODY IRRADIATION 
WITH REVIEW OF CASES 
By FRED G. MEDINGER, M.D.,* and LLOYD F. CRAVER, M.D. 


From the Memorial Hospital 
NEW YORK, NEW YORK 


ea many years, the oncologist has 
sought a method of therapy whereby 
cancer widely disseminated through the 
body might be destroyed, or whereby, with 
the local eradication of cancer by surgery 
and irradiation, future metastatic recur- 
rence of the disease might be prevented. It 
is a well known truism that localized cancer 
can usually be completely eradicated but 
subsequent distant metastases cause death 
by destruction of vital organs. Therefore, 
it was only logical that irradiation of the 
entire body should have been first em- 
ployed with the hope of devitalizing or 
destroying all wandering malignant cells or 
early metastatic foci without destruction 
of the host. The basic principles of the 
method of total body irradiation were first 
described in the form of an “x-ray bath” 
by Dessauer" in 1907 but were not applied 
until 1923 when Chaoul and Lange’ re- 
ported favorable results in 12 cases of 
Hodgkin's disease treated with small doses 
of roentgen rays to the entire body. Al- 
though Teschendorf’s* results of treatment 
of leukemia and Hodgkin’s disease by total 
body irradiation were first reported in 1927, 
he is given credit for having introduced this 
method of therapy in Europe where it is 
known as the ‘“Teschendorf method.” 
Similarly, at Memorial Hospital in 1931, 
Dr. Arthur C. Heublein™ initiated treat- 
ment by continuous irradiation of the 
whole body for a long duration and the 
method has come to be known as “‘Heub- 
lein therapy.” 

Following the first reports of favorable 
responses in cases of Hodgkin’s disease and 
leukemia, experimental animals were simi- 
larly treated in order to evaluate the bio- 
logic effects and rationale of this therapy. 
Kok and Vorlaender" and Caspari? induced 


regression of tumor masses in animals by 
smaller doses of generalized irradiation 
than was possible by local treatment. Mur- 
phy and Nakahara!’ in 1922, reported the 
production of an immunity against cancer 
in mice given general exposure to roentgen 
rays and also inoculated with tumor cells. 
In a study of the lethal effect, Nater and 
Schinz”® reported on the basis of animal 
studies that the application of one ery- 
thema dose to the whole body produced 
rapid death. These experimental observa- 
tions were soon supported by further clini- 
cal studies (Sluys and Mallet'’) which 
showed, in general, deleterious effects, often 
resulting in increased tumor growth or 
rapid death of the patient when large doses 
of roentgen rays were applied to the body. 
On the other hand, with small doses, the 
health of the patient was often greatly 
improved and at the same time the tumor 
growth was restrained. The latter observa- 
tion constitutes the primary rationale of 
this form of therapy. In a discussion of the 
constitutional reaction to roentgen ther- 
apy, Ewing” in 1926 stated that the nature 
of the favorable reaction on the part of the 
body as a whole was complex and little 
understood, but probably of much impor- 
tance in the cure of malignat tumors by 
irradiation, 

Recently, Abels e¢ a/.' have demonstrated 
a frequent biochemical change in blood cells 
following external whole body irradiation 
as developed by our Heublein unit. Follow- 
ing irradiation of a patient, a fluctuation in 
both red and white cell organic acid-soluble 
phosphorus was noted for a period of about 
twelve days. The exact significance of this 
change in phosphorus metabolism is not 
known. 

The practical application of total body 
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irradiation has varied in accordance with 
the therapeutic equipment and concepts 
of the various clinics. Teschendorf’s® 
method consisted of exposure of the entire 
body to a hard radiation filtered by 0.5 
mm. zinc and 2 mm. aluminum at a dis- 
tance of 180 cm. for a total daily dose of 
3 to § per cent of an erythema. Sluys,***! 
in his reviews of teleroentgen therapy of 
Hodgkin’s disease in 1930 and 1933, re- 
ported that the method of total body irradi- 
ation at a single treatment had been largely 
abandoned because of unfavorable reac- 
tions, and described a method whereby one 
of four body quadrants was treated daily 
with 25 to so r produced by a 200 kv. unit 
at 1.§ meters target-skin distance for a 
total of 2,000 to 2,400 r to the chest or ab- 
domen. Scott?’ further modified the factors 
to obtain wide-field roentgen therapy by 
using a 100 kv. unit at 20 inches target- 
skin distance with a maximum area of 
body spread of 22 inches and the optimum 
dosage 60 to 100 r applied once or twice for 
six or eight treatments. Dale® modified the 
high voltage therapy technique by increas- 
ing the daily dose to as much as 4/5 S.E.D. 
and shortening the target-skin distance to | 
meter; treatments were carried out for from 
several days to five weeks, according to the 
response of the patient. The advantages 
claimed by the proponents of teleroentgen 
therapy are that it produces fewer unfavor- 
able constitutional reactions and less tend- 
ency to develop anemia. 

The increasing number of favorable re- 
ports in the European journals of either 
total body irradiation or prolonged irradia- 
tion of the body using large portals (tele- 
roentgen therapy) for many neoplastic 
diseases is testimony to the usefulness and 
safeness of this method. It is sufficient to 
refer to a few of the more important reports 
and to specify the diseases treated—Hodg- 
kin’s disease (Chaoul and Lange,’ Teschen- 
dorf,** Sluys,**:! Mallet,!? Scott?’), leuke- 
mias and_ polycythemia (Salzman,” 
Sgalitzer,”* Scott?’), advanced uterine and 
breast cancer (Mallet!’). Since 1935 several 
complete articles on the indications for 
general body irradiation have been pub- 
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lished by Delherm and Stuhl,'® Cottenot 
and Sluys,! and Scott.** There are few 
previous reports of this method of therapy 
in American clinics: Heublein’s™® introduc- 
tory report of the method of therapy with 
a review of 9 cases; Craver and MacComb* 
reviewed 134 cases treated during the first 
two vear period at the Memorial Hospital, 
and recently Sanderson™ reported a group 
of 22 cases of lymphomatoid diseases 
treated at the Massachusetts General Hos- 
pital. In 1935, O’Brien” commented on the 
use of teleroentgen therapy at the Boston 
City Hospital, and suggested that the 
method offered hope of greater salvation in 
the “lymphomas.” Analysis of the litera- 
ture shows a general agreement that total 
irradiation produces its best results in the 
lymphomatoid diseases with few groups 
reporting favorable palliation of advanced 
metastatic cancer. Many of the reports, 
however, concern small groups of cases and 
the impressions derived therefore are of 
questionable value. 

The present report presents a critical 
analysis of 270 cases treated at the Me- 
morial Hospital over a ten year period, from 
1931 to 1940. The purpose of this study was 
to obtain, if possible, (1) more exact indica- 
tions for total body irradiation; (2) the 
end-results, not only as measured by pallia- 
tion of the patient, but, in the large groups 
of Hodgkin’s disease, lymphosarcoma, and 
the leukemias, to determine the survival 
rates following therapy; (3) to compare 
survival rates of patients thus treated with 
those of patients receiving no treatment or 
given other forms of therapy; (4) to deter- 
mine the exact dangers and contraindica- 
tions to this method, and (s) to analyze the 
various changes in the blood picture follow- 
ing total body irradiation. 

Heublein, in collaboration with Craver 
and Failla of the Memorial Hospital, rea- 
soned that, since anaplastic cells and those 
in active mitosis are more radiosensitive, 
total body therapy should involve pro- 
longed, continuous irradiation with hard 
roentgen rays of low intensity at long 
target-skin distance. The original roentgen 
unit, designed by Failla and described by 
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Craver and MacComb,’ operated in a four 
bed ward with the factors 185 kv., 3 ma., 
2 mm. copper filter and 5.4 and 7.3 meter 
distances from the target of the tube to the 
beds. According to modifications in the new 
Memorial Hospital, the unit has been 
placed in the wall between two single rooms 
and treatments can be carried out in one or 
both rooms simultaneously, as seen in 
Figure 1. The following factors are em- 
ployed: ISS kv., I ma., §.$ mm. copper 
equivalent, and the distance from the 
roentgen tube to the patient is 3 meters. 
The output has been varied from 1.5 r per 
hour to 0.37 r per hour, and is now 0.86 r 
per hour, giving about 17 r per day (dose 
measured in air). Both rooms are lead in- 
sulated to insure adequate protection. A 
special meter in the hallway outside of the 
treatment rooms indicates the operating 
factors of the unit and records the hours of 
treatment, thus insuring uniform treatment 
and maximum safety. To accommodate 
nursing and medical care of the patient, 
diet hours and visiting, the unit operates 
twenty or twenty-one hours for each twen- 
ty-four hour period. With the present in- 
tensity factor of 0.86 r per hour, a dose of 
100 r requires about six days of treatment. 

Kor convenience of discussion, the cases 
have been grouped according to the patho- 
logical picture. Every case had an exact di- 
agnosis determined either by biopsy, blood 
count (the leukemias and polycythemia), or 
roentgenographic examination plus other 
laboratory examinations when required. 
Numerous cases with questionable or equi- 
vocal diagnoses were discarded as unsatis- 
factory for exact analysis. About 10 per 
cent of the patients dying of their disease 
were necropsied. Any patient lost to follow- 
up was counted as dead at the date of last 
clinic visit. 


An analysis according to diseases follows. 


HODGKIN'S DISEASE 
There were 94 unselected cases of I lodg- 
kin’s disease treated by localized therapy 
plus total body irradiation. This group in- 
cludes a general cross section of all cases 
treated. The patients presented on admis- 
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sion disease varying from one or two node- 
bearing regions to generalized adenopathy 
of long duration. Recently, Slaughter and 
Craver”® proved, from a study of a series of 
265 cases of Hodgkin’s disease, that one in 
every six patients is admitted with ad- 
vanced terminal disease and dies within a 
period of six months or less after beginning 
therapy. This proportion of advanced cases 
is included in this series. 
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It is our policy to evaluate each case of 
Hodgkin’s disease according to the extent 
of involvement before any radiotherapy is 
begun. If early disease involving one or two 
node-bearing areas is present, an attempt 
is made to sterilize these areas using a frac- 
tionated dose of 2,000 to 2,400 r of high 
voltage therapy. With more generalized dis- 
ease, a palliative dose varying from 400 to 
1,200 r is applied to the areas showing the 
maximum involvement without any at- 
tempt at complete obliteration of the dis- 
ease. Krom the beginning it was not deemed 
wise to select a group of patients to be 
treated by Heublein therapy alone, al- 
though it was recognized that such a plan 
would have simplified the evaluation of this 
method. The cumulative experience in a 
large group of Hodgkin’s cases treated over 
a ten year period supports the fact that to- 
tal body irradiation alone is usually insuf- 
ficient to produce complete remission of the 
disease. Its greatest usefulness is as an ad- 
junct to local high voltage roentgen ther- 
apy. This statement is borne out in the fol- 
lowing analyses of survival rates and end- 
results. 
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The cases presented here have been ana- 
lyzed for survival following onset of their 
disease and survival following onset of ther- 
apy at the Memorial Hospital (Chart 1). 
Nathanson and Welch” in a group of cases 
treated by irradiation, and Minot and 
Isaacs'* in a group of untreated cases, com- 
puted survival rates from onset of the dis- 
ease. As seen from Chart 1, the five year sur- 
vival rate in untreated Hodgkin’s disease is 
12 per cent. In the 184 treated cases re- 
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cases and an increase of fourteen months 
over those treated by localized irradiation 
(Nathanson and Welch). The average sur- 
vival in this series for the 19 living patients 
is ninety-four months, and the median sur- 
vival is 102.5 months. 

In order to compare accurately the re- 
sults of treatment of Hodgkin’s disease in 
various cancer centers, it is essential to 
compute the proportion of early and late 
cases treated. It is obvious that the greater 
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ported by Nathanson and Welch, the five 
year survival rate was 23 per cent. In our 
series of treated cases, 32 per cent of all 
cases survived five years from onset of dis- 
ease; an increase in survival rate of 40 per 
cent. The median survival is forty-four 
months, an increase of fourteen months 
over that of the treated group reported by 
Nathanson and Welch,” and an increase of 
twenty-five months over the median of the 
untreated cases. The average duration of 
the disease of the 75 patients dead in this 
group was 44.4 months, an increase in sur- 
vival of twenty-five months over untreated 


the number of early cases, the more favora- 
ble will be the survival rates following treat- 
ment. It is to be emphasized again that one- 
sixth of all patients with Hodgkin’s disease 
admitted to the Memorial Hospital present 
advanced disease and die within a period of 
six months. Dated from the onset of com- 
plaints, the duration of the disease in this 
series before admission is 0 to three months 
in 20 per cent, three to six months in 2§ per 
cent, six to twelve months in 32 per cent, 
one to two years In II per cent, two to three 
years in 8 per cent and over three years in 3 
per cent. It is probable that as a group, the 
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cases of Hodgkin’s disease admitted to 
Memorial Hospital are more advanced than 
those usually seen in a general hospital be- 
cause one-quarter of the cases have previ- 
ously been treated in other hospitals. In 
this series of patients, 23 per cent had re- 
ceived previous roentgen irradiation in 
other hospitals. Only 13 of the 94 cases pre- 
sented disease localized to one or two node- 
bearing areas. Therefore, this series does 
not represent a select group of early favora- 
ble cases but rather a uniform group with 
mainly generalized or late disease. The im- 
proved survival rates following therapy at 
Memorial Hospital are therefore particu- 
larly significant. 

The increase in survival rates following 
therapy is striking as seen in Chart 1. The 
average survival after combined radiation 
therapy at the Memorial Hospital is forty- 
two months; for all cases irrespective of the 
type of treatment, the average is thirty- 
four months. In the Heublein series, the 
median survival is thirty-six months fol- 
lowing the primary roentgen therapy, and 
the five year survival rate is 24 per cent. 
This five year figure is an improvement of 
6.2 per cent over the series of all Hodgkin’s 
cases treated. Since survival rates from 
other clinics are reported from date of on- 
set of disease, they are not comparable. 
Even so, in Nathanson’s series the median 
survival rate is thirty months, six months 
less than our survival rate dated from the 
onset of treatment. Since the total body ir- 
radiation was administered at varying pe- 
riods, both early and late, during the course 
of treatment, no deductions can be drawn 
from the rate of twenty-six months’ average 
survival following its institution. 

It scarcely seems justifiable to speak of 
five year cure rates in Hodgkin’s disease, 
for, among a group of 100 untreated pa- 
tients, 12 will be living at five years, but of 
these, 84 per cent will die of their disease 
during the next five years. The survival 
curve at ten years for the treated cases is 
almost identical with that of the untreated 
patients. One must therefore be wary of ac- 
cepting any case as “cured” even though 
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survival has been as long as ten years. In 
this series of 19 survivals (Table 1), 7 were 
living five years or more with no active dis- 
ease during the last five years. 


TABLE I 


END-RESULTS IN HODGKIN’S DISEASE TREATED 
BY LOCAL ROENTGEN IRRADIATION PLUS 
TOTAL BODY IRRADIATION 


Total number of cases................ 94 
Number of patients dead 75 (80%) 
Number of patients living............ 19 (20%) 
Number living less than 5 years....... 7 (7.4%) 
Number living 5 years or more with ac- 


Number living 5 years or more with no 
recent active disease........ 1 (1%) 


Number living 5 years or more with no 
disease for 5 years or more.......... 7 (7.4%) 
It was of some interest to estimate the 
role played by Heublein therapy in the 7 
cases “apparently cured.”’ Five of these had 
early disease with only one or two node 
areas involved, 2 had mediastinal involve- 
ment and 2 had received neck dissections in 
other hospitals for early disease but showed 
recurrence shortly thereafter, and then re- 
ceived localized roentgen therapy to the 
nodes followed immediately by total body 
irradiation. Thus, we see that these patients 
had early disease and received obliterative 
therapy by surgery, roentgen rays, or both, 
followed generalized irradiation. 
Throughout the whole group, response to 
treatment, as measured by survival and 
freedom from symptoms, was greatest 
where the disease was first well controlled 
by local therapy and this was followed im- 
mediately by generalized irradiation. 

The 94 patients in this series received a 
total of 110 Heublein treatments. The cases 
were further analyzed for the exact extent 
of their response to treatment. It was found 
that 73 per cent showed improvement in 
symptoms and general physical condition; 
27 per cent were unimproved. In $9 per 
cent, the demonstrable signs of disease were 
either reduced or held in check; whereas, in 
41 per cent, the disease progressed in spite 
of therapy. In 25 per cent of the cases, im- 
provement lasted six months or longer. Sev- 
eral facts stand out: (1) in the few cases 
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where total body irradiation alone was used 
as primary therapy, the initial response was 


good, but usually within a short period of 


time localized therapy was required to com- 
bat the recurrent or residual adenopathy; 
(2) the greater the amount of previous 
roentgen therapy, the poorer the response 
to Heublein therapy; (3) terminal cases of 
Hodgkin’s disease showed no improvement 
from this therapy; (4) patients who re- 
ceived several Heublein treatments showed, 
in general, a diminishing degree of improve- 
ment with successive treatments; (5) maxi- 
mum improvement from this therapy is 
seen where local disease is first controlled 
by local therapy. 

The constitutional improvement which 
followed total body irradiation in 73 per 
cent of the cases was often striking. Many 
of these patients presented on admission, 
weakness, weight loss, malnutrition, ane- 
mia, and incapacitating malaise or pain 
which prevented them from carrying out 
any work. Gain in weight, loss of fever, im- 
provement in nutrition and strength, and a 
general feeling of well-being usually fol- 
lowed therapy and, if the disease were well 
controlled, this improvement lasted from 
six months up to several years. If the dis- 
ease was not controlled previous to the 
Heublein therapy, the resulting improve- 
ment was usually less marked and of short 
duration. For total body doses of 7§ to 22§ 
r, there appeared to be no definite correla- 
tion between the size of the dose and the de- 
gree of improvement. In a few cases, usu- 
ally because of the advanced stage of the 
disease or the debility of the patient, a 
small dose of 25 r was given and was fol 
lowed uniformly by little or no response. 

The unfavorable constitutional reactions 
to total body irradiation in doses of 100 to 
300 r are usually mild, transient, and pres- 
ent in about 20 per cent of the cases. It is 
our policy to interrupt Heublein therapy at 
any time the patient shows signs of devel- 
oping marked gastrointestinal disturbance, 
weakness, apathy, fever, purpura, or un- 
favorable blood changes. Mild 
anorexia, or weakness was present in less 
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than 20 per cent of the cases and cleared 
rapidly as the therapy was discontinued. In 
2 cases with advanced disease, broncho- 
pneumonia developed during the course of 
treatment but the therapy appeared to bea 
minor factor in its etiology. 

The blood changes in Hodgkin’s disease 
following total body irradiation are charac- 
teristic of the response of any human ex- 
posed to irradiation of sufficient intensity 
and duration over a large body area. In 
many cases, and lasting from a few hours 
up to several days, there is a transient in- 
crease of both red and white cells, suggest- 
ing a definite increase of hematopoiesis in 
response to the initial small amount of ir- 
radiation. In evaluating changes in the 
blood picture, this initial response was dis- 
counted entirely. The maximum changes 
were seen usually at the end of two or three 
weeks and persisted for several months. In 
a few cases, leukopenic reactions appeared 
first two or three months following the 
therapy. Some of these leukopenias can be 
attributed to the activity of the disease 
since they disappeared following further 
administration of small doses of local or 
generalized roentgen irradiation. However, 
for the purpose of these statistics, all such 
unfavorable reactions were attributed to 
the therapy. 

The changes in the red cell count and 
hemoglobin were in general irregular and 
varied from § to 10 per cent above or below 
pretreatment levels. In 23 per cent of the 
cases, neutropenia followed therapy, and 
in II per cent, it was present at the onset of 
the treatment. Of the latter group, Heu- 
blein treatment was followed by improve- 
ment in 7, no change in 2, and further in- 
crease in the leukopenia in 2. In one-quar- 
ter of the cases, treatment was followed by 
a decrease of leukocy tes of 2,000 to 10,000 
without the development of leukopenia; in 
this group, the average fall was between 
3,000 and 4,000 cells. In more than 40 per 
cent, there was no change or a slight in- 
crease in the white cell count. 

The reaction of the blood to Heublein 
therapy depends on several factors: (1) the 
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general condition of the patient and activ- 
itv of the disease; (2) the amount of previ- 
ous irradiation; (3) the blood levels at the 
onset of therapy, and (4) the radiation dos- 
age. It was apparent in numerous cases in 
which the general resistance of the patient 
was poor, or in which large amounts of ra- 
diation had been previously used, that un- 
favorable blood changes occurred, even 
after relatively small doses of 50 to 75 r. On 
the other hand, when factors (1), (2), and 
(3) were favorable, doses up to 300 r often 
resulted in an improvement of red cell 
count and hemoglobin without any marked 
shift in white cell count. When leukopenia 
is present in a patient with active general- 
ized disease who has not received recent 
large doses of roentgen rays, Heublein ther- 
apy is usually followed by improvement of 
the leukopenia as seen in 7 of II cases in 
this series. Complete recovery from the leu- 
kopenia followed therapy within a period of 
several days to three weeks. Two of the 7 
cases received each one transfusion during 
the period of recovery from the leukopenia. 
Because of the increased risk of agranulocy- 
tosis and serious complicating infections, 
total body irradiation is to be avoided in 
those cases in which leukopenia can be at- 
tributed to recent local irradiation. 
LYMPHOSARCOMA 

There were 30 cases of lymphosarcoma in 
this series, in 19 of which the pathologic di- 
agnosis was reticulum-cell lymphosarcoma, 
and in 11 cases lymphosarcoma.* In 1 case 
the primary disease was found in the tonsil. 
Lymphosarcoma is recognized as a highly 
malignant lymphomatoid disease which, in 
its early stages, may involve one or two 
foci, but which, in the average patient, is 
seen as a_ generalized involvement of 
lymphoid structures. In the few reported 
cases of cure, the disease has been attacked 
radically in its early stages with but one or 
two areas involved. The average duration 
of symptoms before admission for treat- 


The term “lyn } hosarcon a” as a report ona biopsy means 
that the pathologist can recognize the disease as ly mphosarcoma, 
while unable to classify it as belonging either to the reticulum-cell 
type or to the malignant lymphocytoma group. 
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ment is twelve to thirteen months. In a 
survey of this disease in 1937, Jackson" 
concluded that patients with lymphosar- 
coma rarely survive the three year period 
and never the ten; reticulum-cell lympho- 
sarcoma appears to be somewhat less ma- 
lignant but also rarely permits survival 
beyond the ten year period. From a series of 
196 cases at the Memorial Hospital, Sugar- 
baker and Craver® showed that the aver- 
age duration of life in this disease was 
twenty-one months. Since lymphosarcoma 
is often a radiosensitive tumor and tends to 
widespread involvement, it would seem to 
be well adapted for Heublein therapy. 
However, in the treatment of this disease, 
as in Hodgkin’s disease, our plan of therapy 
aims to bring the disease under control with 
local irradiation. Total body irradiation is 
reserved for those cases with generalizing or 
advanced disease, so that the end-results 
must be interpreted in the light of cases 
with a poor immediate prognosis. In no case 
with early disease did the patient receive 
Heublein therapy as primary treatment. In 
all 5 cases in which patients received this 
therapy primarily, the disease was so ad- 
vanced and generalized that local irradia- 
tion was out of the question. 


TABLE I] 
END-RESULTS IN LYMPHOSARCOMA TREATED 
BY LOCAL ROENTGEN IRRADIATION PLUS 
rOTAL BODY IRRADIATION 


Total number of cases. . 30 
Number dead of lymphosarcoma. 27 (go%) 
Number dead of other causes without 

recurrence 1 (3%) 
Number living with active disease fe) 
Number living and well with no disease 2 (7%) 
Patients surviving 5 or more years after 

Patients dying of disease or living with 

active disease after years. . ... 2(6.5%) 
Patients living and well with no active 

disease after § years*. 2 (6.5%) 


* Does not indicate that patient was continuously free of dis- 
ease for § years but rather no active disease for at least 1 year. 


In the evaluation of the end-results in 
this disease with such a bad outlook, one 
cannot measure the efficacy of the treat- 
ment by cure rates, for, as seen in Chart 0, 
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there is no difference in ten year survival 
rates for treated and untreated cases. How- 
ever, it is apparent from this graph that 
local irradiation plus total body therapy 
prolongs life up to five vears in a greater 
number of cases. Thus at four years after 
the onset of the disease, twice as many pa- 
tients are living as among the group treated 
by local roentgen irradiation alone, but at 
the six year period, there is no appreciable 
difference in the number surviving. The 


improvement in the survival rates up to 
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alone, 15 per cent, and by local roentgen ir- 
radiation and Heublein therapy, i1 per 
cent. If compensation is made for the ad- 
vanced state of the disease in many of the 
latter group, the five year end-results com- 
pare favorably. The average survival after 
total body irradiation was 15.1 months. In 
this series the average duration of life from 
onset of the disease was 37.8 months, and 
there were no ten year survivals. 

The average dose used in these cases 
treated with total body irradiation was | 
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five years is further demonstrated in aver 
survival rates. For lymphosarcoma 
treated by all methods, the average survival 


age 


after therapy is 11.8 months; for a group of 


96 cases treated by local irradiation alone it 
is 12.4 months; and for this group of 30 
cases, it is 24.2 months. Although there is 
an inevitable statistical error because of the 
small number of cases, this end-result for a 
group of unselected patients with general- 
ized lymphosarcoma appears to indicate a 
significant trend. The five year survival 
rate for cases treated by all types of irradia- 
tion is 7.4 per cent; by local irradiation 


to 125 r and 37 such treatments were ap 
plied. On dividing the cases into two 
groups according to survival greater or less 
than twelve months, it was apparent that 
the size of the dose had no influence on the 
end-results. The average dose for 13 pa- 
tients surviving more than one vear was 
120 r, and for 17 patients surviving less 
than a year, 130 r. In the former group, 4 of 
13 cases had early disease and in the latter, 
1 in the 17. However, the stage of the dis- 
ease is not a greatly significant factor in re- 
lation to survival rates, for Sugarbaker and 
Craver demonstrated a difference of only 
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one month for early and late disease. 

In evaluating any therapy, one is not jus- 
tified in examining only survival and cure 
rates without considering the effect of such 
therapy on the patient. Total body irradia- 
tion not only IMprov ed the health and well- 
being of the patients, but also reduced the 
amount and frequency of treatment in 
75 per cent of the patients 
there was both objective and subjective bet- 
terment with reduction in the amount of the 


many cases. In 


disease, but in no case did complete regres- 
sion of palpable disease follow this therapy. 
Here, too, the best results appeared in cases 
in which the disease was controlled by local 
irradiation followed by total body irradia- 
tion. The duration of this improvement 
varied from one month to three years, and 
in 8 cases following this therapy, there were 
no appreciable symptoms requiring any 
therapy for a period of one year or more. In 
25 per cent of the cases there was no symp- 
tomatic improvement and in these the 
course of the disease was pre ressive. 

One of us had the impression that follow- 
ing total body irradiation the interval be- 
tween treatments by local irradiation was 
prolonged and this was borne out on analy- 
such 
irradiation 
following it, 9.7 
nonths. Since local irradiation was applied 
only in areas showing active disease and 
was not used in a prophylactic way, this is 
further evidence that total body irradiation 
produces a definite 


betw een 
dy 


interval 
total 
was 6.2 months and 


sis. The average 
treatments betore 


growth restraint of 
lymphosarcoma. 

Six of the patients showed mild transient 
distress from nausea or vomiting, and weak- 
ness during the total body treatment. One 
patient, with massive mediastinal lympho- 
sarcoma, developed moderate dyspnea with 
pulmonary embarrassment, 
man, aged thirty-four, 
ment of 3 


and one wo- 
following one treat- 
r, developed a permanent 
cessation of menses. 

Che bleod changes in lymphosarcoma 
after total body irradiation follow a general 
trend for all cases of lymphomatoid disease 
except the leukemias. In about one-quarter 


Total Body 
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of the cases, there was a rise in hemoglobin 
of 5 to 10 per cent, one-third showed no 
change and more than one-third showed a 
decrease of 5 to 10 per cent. These changes 
appeared usually at the completion of ther- 
apy but in a few cases were delayed for one 
to three months. In one-third of the cases 
following total body irradiation, a neutro- 
penia developed. In 8 of the patients, neu- 
tropenia was present before the beginning 
of total body irradiation, usually as a re- 
sult of previous local irradiation. In 6 of 
these cases, the further irradiation pro- 
duced an increase in the amount of neutro- 
penia, while in 2 there followed an improve- 
ment. More than one-third of the patients 
showed no change or a fall of leukocytes of 
less than 5,000 without the development of 
leukopenia. In most of the cases in which 
leukopenia developed, it was usually tran- 
sient. However, when it was present before 
treatment and increased in severity, there 
was no response to repeated transfusions, 
and the leukopenia was often prolonged. 
Although there were no cases in which leu- 
kopenia was the precipitating cause of 
death, in 4 cases it persisted over several 
months up to the time of death, and ap- 
peared to be a contributing factor in lower- 
ing the patient’s resistance to the disease 
and to terminal infection. From this it can 
be deduced that the blood picture is often 
improved by this therapy; leukopenic shifts 
are to be avoided if possible, and if leuko- 
penia is present, the chances are that gen- 
eral body irradiation may produce harmful 
reactions. 


LYMPHATIC LEUKEMIA 

There were 76 patients with lymphatic 
leukemia treated by total body irradiation. 
Of these, 4 could be classified as having an 
acute form of the disease and all died within 
three months or less. Of the remainder, 
about 20 per cent ran a subacute course, 
dying within a period of twelve months, but 
are classified as chronic: Some authors 
classify as acute all those patients surviving 
one year or less and thereby are able to cite 
higher survival rates for chronic lymphatic 


660 


leukemia. This is scarcely justifiable for any 
critical evaluation of therapy. This series, 


therefore, represents a group of 72 cases of 


unselected chronic and subacute lymphatic 
leukemia with blood pictures varying from 
a typical leukemia to an aleukemia. 

In the typical case at the Memorial Hos- 
pital, the plan for treatment of this disease 
is to irradiate first the external lymphade- 
nopathy, using small doses of 100 to 300 r 


of high voltage roentgen therapy to each 
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dation of ‘the disease. Similar dosage has 
been demonstrated to produce some favora- 
ble response in chronic leukemia. Acute 
lymphatic leukemia can be dismissed with 
the conclusion that general body irradia- 
tion, just as other methods of irradiation, 
does not alter its course or prognosis. In the 
group of chronic leukemias, all of the 7 liv- 
ing patients surviving from one year up to 
nine years after treatment, have low grade 
active disease. Although a few survive up 
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area. With a satisfactory response to this 
initial therapy and evidence of incomplete 
remission, the course may be repeated or 
similar treatment may be given through 
three portals anteriorly and _ posteriorly 
along the midline axis of the trunk. Liver 
and spleen are irradiated, depending on the 
amount of pathologic involvement. Total 
body irradiation may be used as primary 
treatment or as a supplement to local irra 
diation. 

In this series, 7 patients are living, and 6g 
are dead. Of the 4 cases of acute lymphatic 


leukemia, each received from 10 to 25 r of 


total body irradiation without any demon- 
strable improvement or evidence of retar- 


to ten or twelve vears, our findings coincide 
with those of others that there are none 
cured. 

Our experience has been that irradiation 
has a minimal effect in prolonging the life of 
these patients. As seen in Chart 111, this is 
equally true for those treated by local high 
voltage roentgen irradiation and for our se- 
ries of cases treated by additional total 
body therapy. Up to three vears, there 1s no 
difference in the numbers of treated and un- 
treated surviving. Past three years, the 
survival period is prolonged in the irra- 
diated group, but at the end of ten or 
twelve vears, whether treated or not, with 
rare exceptions all patients are dead. There 
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is a significant improvement in survival 
rates for those patients treated by total 
bod, irradiation over those treated by local 
irradiation alone. The average duration of 
life from onset of symptoms in untreated 
vears; for a group treated by lo- 
cal high voltage roentgen therapy, 3.5 vears 


cases IS }. 


and for our series treated by local roentgen 
irradiation plus total body irradiation, 4.0 
vears. Of Minot and Isaacs’ group of 60 
irradiated patients, 42 per cent lived from 
two to four years, and 12 per cent more 
than five vears and up to ten years after on- 
set. In our series there were 14.4 per cent 
surviving five vears or more after treatment 
as compared with g per cent reported by 
Craver’ for all cases of lymphatic leukemia 
treated at the Memorial Hospital. The av- 
erage survival after treatment in this series 
was 30.8 months. 

It is generally recognized that although 
irradiation does not materially prolong life 
in chronic lymphatic leukemia, the period 
of useful life is significantly increased, es- 
pecially when the irradiation is applied dur- 
ing the earlier stages of the disease. Total 
body irradiation 1s effective in inducing re 
maintaining a_ considerable 
patients symptom-free over 


missions, 
of 


variable periods of time, and in prolonging 


number 


the duration of efficient life in a greater 
number of cases. 

In 24 cases, general body irradiation was 
used as primary treatment and could there- 
tore be evaluated per se without influence of 
local roentgen irradiation. In one-third of 
these, total body irradiation alone was em- 
ploved throughout the course of treatment, 
usually because of the advanced stage of 
the disease. These patients received 38 such 
treatments, as many as 4 per patient. The 
results are tabulated according to response; 
satisfactory remissions in 70 per cent, par- 
tial remission in § per cent, and no remis 
sion in 2§ per cent (most of the advanced 
cases were in this latter group). Sizable re- 
duction in the amount of palpable disease, 
lymph nodes, spleen or liver occurred in 565 
per cent, slight reduction in 10 per cent, 
and no demonstrable improvement in 35 
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per cent. The length of remissions obtained 
varied from two to fifteen months; the av- 
erage was about five months. This series 
clearly demonstrated also that patients 
who had previously received large amounts 
of local high voltage roentgen therapy 
showed no favorable response to total body 
irradiation. 

Significantly, of the 11 patients surviving 
five years or longer after treatment, all re- 
sponded uniformly well to either local or 
general roentgen irradiation, and remissions 
were of longer duration. The longest remis- 
sion of twenty-four months occurred in a 
patient who responded well to local irradia- 
tion over the external lymph node areas fol- 
lowed shortly by total body therapy. In 
only one of these cases, total body therapy 
was applied first during the terminal stage 
of the disease after many previous courses 
of local roentgen irradiation. 

It was felt that there was some correla- 
tion between the sequence of application of 
local with total body irradiation and the 
survival period. The cases were therefore 
divided into three groups: (1) those receiv- 
ing only Heublein therapy, mostly weak 
patients with far advanced disease; (2) 
those receiving one or two general body 
treatments followed by local irradiation; 
3) those who received local irradiation 
staggered with one or several courses of to- 
tal body irradiation. Only the cases in 
groups (2) and (3) were comparable. The 
most significant variable factor to be ex- 
cluded in evaluating survival period after 
treatment of chronic leukemia is duration 
of disease before treatment. 


RESULTS 
Group (1)—10 cases (average duration before treat- 
ment was 26 months) had survival of 
8.4 months after treatment. 
Group (2)—19 cases (average duration before treat- 
ment was 1¢ months) had survival of 
19.0 months after treatment. 


Group (3)—34 cases (average duration before treat- 
ment was 14 months) had survival of 


40.0 months after treatment. 


Although the number of cases is too few 
to warrant final conclusions, it shows a defi- 
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nite trend, which, in the face of cumulative 
experience with other diseases, supports the 
thesis that survival is improved when the 
disease is first controlled by local roentgen 
irradiation followed by total body irradia- 
tion for growth restraint. 

Krom this it may be concluded that, 
given a patient with chronic lymphatic leu- 
kemia, the best results are obtained when 
the patient is treated early in the course of 
his disease, first by deep roentgen therapy 
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danger of a leukopenic reaction. One-third 
of the patients showed an increase of hemo- 
globin level of 5 to 15 per cent, 23 per cent 
showed no change, and 43 per cent pre- 
sented a decrease of § to 15 per cent. The 
maximum changes in hemoglobin and red 
cell counts occur usually during the treat- 
ment but may be delayed for four to six 
weeks. Numerous cases showed an increase 
of anemia during irradiation but following 
treatment the hemoglobin slowly increased 
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for maximal control followed by general 
body irradiation. By such a regimen, the 
duration of efficient life will be appreciably 
prolonged. 

The blood changes in chronic lymphatic 
leukemia following total body irradiation 
fairly well demonstrate the efficacy as well 
as the dangers of this therapy in the leu- 
kemias. The dosage used varied from 25 to 
200 r, but the average totalled 75 or 100 r. 
It is our policy to employ small doses of 25 
to So rin cases in which there appears to be 


during the following three months. Since 
changes up to six months following treat 
ment were recorded, it is apparent: that 
some of the loss of hemoglobin can be in 
part attributed to the natural course of the 
disease. 

The changes in the white cell counts tol 
lowing Heublein therapy proved interesting 
because of their wide divergence with shifts 
per cent of the 
cases. For the dosages employed, there was 
no constant relation between the dosage 
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and the decrease in white cells. The more 
acute phases of chronic leukemia with very 
high white counts presented the maximum 
to 200 thousand cells, 
whereas those cases in an aleukemic or sub- 
leukemic phase usually showed decrease of 
cells. Case 1 illustrates the 
hematologic course of one patient with ac- 


decrease, often of | 


1, to 2, 


tive chronic lymphatic leukemia in response 
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the disease attended by very high counts 
responded to doses of $0 and 75 r by prompt 
and marked decreases of the white cell 
level. On the other hand, a representative 
patient with active chronic aleukemic leu- 
kemia (Case 11, Chart v) showed a white 
count of 4,800 with 60 per cent lympho- 
cytes on admission and following 100 r of 
total body irradiation, the count remained 
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to total body irradiation and demonstrates 
that the level of the white cell count before 
treatment largely determines the amount of 
the decrease (Chart 1v). Following the first 
dose of |} r the white cells decreased by 
175, within one week and the patient 
was well. Four months later, with onset of 
recurring complaints, the white cell count 
and sor given at this 
time produced a decrease of only 16,000 
cells. Subsequently acute exacerbations of 


was elevated to 46, 


for six months at 5,000 to 6,000 cells with 
25 per cent lymphocytes. In contrast, an- 
other patient with active leukemia, show- 
ing a white count of 19,000 before treat- 
ment, developed a leukopenia of 4,000 cells 
at the completion of 25 r. The shifts in the 
white cell levels are often rapid, unpre- 
dictable, and must be followed daily during 
the period of treatment in order to guard 
against overdosage. 

In 4 cases there were no changes in cell 
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count and in 6 cases there was an increase. 
Half of the latter were cases with counts 
between 5,000 and 10,000 who improved 
symptomatically. In 9 cases, therapy was 
complicated by the development of leuko- 
penia. For the greater part, this occurred 
when the counts before treatment were low. 
The counts before treatment in the cases 
developing leukopenia follow: 5,000 to 10,- 
900-—-7 Cases; 10,000 tO 20,000-—2 cases; 
20,000 to 50,0001 case, and over 50,000 

2 cases. In 8 instances, the leukopenia was 
transient, lasting from a few weeks to three 
months. In 4 cases leukopenia with anemia 
complicated by a terminal hemorrhagic dia- 
thesis was progressive and death ensued 
within one to four months. 

In 5 cases, leukopenia was present at the 
beginning of the therapy and in these, six 
treatments were followed by further tem- 
porary decreases of white cell count, two 
treatments were followed by no change and 
four treatments produced permanent in- 
crease in the counts, along with sympto- 
matic improvement. Thus, leukopenia per 
se is no contraindication to roentgen ther- 
apy and may be improved especially in 
those cases with aleukemic active disease. 

Of all the cases following total body ir 
radiation, 87 per cent showed a decrease of 
white cells and 13 per cent showed no 
change or a slight increase. The maximum 
reduction in the white cell counts occurred 
within one to two weeks after treatment 
but in a few cases the fall was prolonged up 
to two or three months. The improvement 
in the blood picture is sustained on the av 
erage for three months and in the excep- 
tional case for as long as five to six months. 

From the blood studies, it was apparent 
that the amount of decrease in the white 
cell count depends not only on the dose of 
radiation but also on the level of the count 
before the total body irradiation. Cases 
showing an aleukemic phase with counts of 
20,000 or less frequently developed a leuko- 
penia. On the other hand, cases with low 
grade active leukemia with counts up to 
20,000 or 30,000 showed a minimal decrease 
in white cells, but often striking clinical im 
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provement. The degree of clinical improve- 
ment sometimes does not parallel the 
change in the blood picture. There may bea 
marked decrease in white cells with no 
change in nodes and spleen or there may be 
a minimal change in leukocytes with 
marked regression of nodes and _ spleen. 
Thus, it is clear that the blood picture per 
se is not always a reliable index:to the re- 
sponse to therapy. 


MYELOGENOUS LEUKEMIA 


Twelve patients having myelogenous leu- 
kemia’ received total body irradiation. All 
are dead. One patient had the acute type 
and although temporarily improved by this 
therapy, developed shortly thereafter a 
hemorrhagic diathesis and died two months 
after treatment. The average duration of 
the disease in the 11 chronic cases was 28.5 
months after onset, and 18.6 months after 
treatment. Although a few cases of this dis 
ease are known to show survival tor as long 
as ten to fifteen vears, the longest survival 
after treatment in this group was forty 
months. 

At the Memorial Hospital, the plan of 
treatment in the typical case is deep roent- 
gen therapy through large portals anteri- 
orly and posteriorly over the spleen in doses 
of 25 to 100 r for a total of 2 to 3 r to 
each of two portals. Care is taken to avoid 
overdosage and thus avoid acute toxic reac 
tions. During the early course of the dis- 
ease, size of spleen and leukocyte levels of- 
fer valuable guides to the efficacy of treat- 
ments or need for more therapy. Total body 
irradiation is usually reserved for later 
stages of the disease when the splenomegaly 
has been controlled by local roentgen ther- 
apy, but the blood shows marked leukemia. 
In this latter stage, remissions by any form 
of therapy are more difficult to produce and 
of shorter duration. 

Krom the results, it may be seen that to- 
tal body irradiation offers little or nothing 
over local irradiation by way of producing 
remissions or prolonging life. The 11 cases 
received eighteen total body treatments 
with an average dose of sor and up to 1sor 
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in 2 cases. Following thirteen treatments to 
8 patients, remissions of from two to three 
months in duration were seen. Three pa- 
tients received five treatments from which 
little or no improvement could be dem- 
onstrated. The same patients responded 
poorly to local roentgen irradiation di- 
rected to the spleen. In 2 patients for whom 
1so r total body irradiation was used first, 
there resulted a partial and temporary re- 
duction in the size of the spleen, but as a 
general rule, no regression of spleen or nodes 
was apparent. From this small group, the 
uniform results suggest that those cases re- 
ceived the most palliation in which total 
body irradiation was used either primarily 
in treatment or shortly after treatment by 
local irradiation. Contrary to the observa- 
tion of Sgalitzer, advanced cases with 
refractory to local irradiation 
showed no marked response to general body 
irradiation. 

The improvement in the leukemic and 
anemic blood pictures following this ther- 
apy serves as a good index of the clinical 
improvement. In more than half of the 
cases, therapy resulted in a rise of red cells 
and hemoglobin of ¢ to 1c 


spleens 


per cent, and in 
> per cent. An effec- 
tive reduction in the immature myelocytes 
in the blood is the rule. The extent of the 
decrease depended mainly on the blood 
level before treatment and the dosage, and 
varied from 10,000 to 225,000 cells. As a 
general rule, the higher the myelocyte 


one Case, as much as 2 


count, the greater the decrease following 
therapy. In one case, therapy was followed 
by a progressive increase of the leukemia, 
and in another case, treatment effected no 
change in the leukocyte count. 

We conclude that total body irradiation 
offers little or nothing over local roentgen 
therapy in the early treatment of this dis: 
ease. Later, when the spleen becorges re- 
fractory to further local irradiation,, total 
body therapy may produce some clinical im- 
provement lasting for a few months, but no 
significant alteration in the length of the 
course of the disease. We feel certain that 
total body, as well as local roentgen ther- 
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apy has proved a worthwhile method in im- 
proving the general health and constitution 
of these patients so that their useful life is 
definitely prolonged. 


POLYCYTHEMIA VERA 


Polycythemia vera represents a systemic 
disease in which there is an overgrowth of 
cells in the erythropoietic system, resulting 
in a marked increase in the number of cir- 
culating red cells, as well as an actual in- 
crease of blood volume. This disease may be 
complicated by a myeloid leukemia as was 
seen in 2 of the 5 cases being reported and is 
then called erythroleukemia. The aim of 
the treatment of this disease is to depress 
the erythropoietic elements of the bone 
marrow and thereby reduce the volume of 
circulating red cells and blood. The logical 
first sites for treatment are the marrow of 
the long bones, sternum, and vertebrae. It 
has been our experience that local high 
voltage roentgen therapy over these areas 
produces satisfactory lowering of the red 
counts with coincidental remission of symp- 
toms for many months. The spleen is not 
irradiated unless erythroleukemia is pres- 
ent, or unless it becomes so large that dis- 
tressing mechanical compression is present. 
Later, one or more courses of total body ir- 
radiation may be used. The results of local 
radiation therapy for polycythemia vera 
have previously been reviewed by Pack and 
Craver.” 

The treatment of 5 patients who re- 
ceived total body irradiation is analyzed. 
The first 2 patients with associated myeloid 
leukemia died one and forty-four months 
after treatment. The duration of the dis- 
ease after treatment in Cases 111 and Iv was 
seventy-seven and 151 months. The fifth 
patient is living and is comparatively well 
seventy-three months after admission. 

Krom an evaluation of the end-results of 
both local and total irradiation in this small 
group of cases, it is impossible to prove that 
either method is more effective than the 
other method. In general, the disease seems 
to remain under satisfactory control for 
long periods of time by both methods. In 4 
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cases, total body irradiation by doses of 50 
to 100 r produced remissions lasting from 


three to fifteen months. In the first case of 


erythroleukemia, with diminishing response 
after two years of local irradiation of the 
spleen and bones, four total body treat- 
ments during the next two years gave 
gratifying palliation for periods as long as 
eleven months. Following treatments, the 
decrease in the red blood count varied from 
1 to 4 million cells. The second patient with 
erythroleukemia untreated for five years 
failed to respond to a dose of 100 r and died 
as a result of severe gastric hemorrhage at 
the end of treatment. A third case of poly- 


cythemia treated by repeated courses of 


local therapy from 1928 to 1935 showed sa 
tisfactory palliation lasting three months 
after the first total body irradiation, but two 
subsequent treatments produced a minimal 
response. No significant changes in the red 
cell counts followed the treatments. Case 
Iv, treated two years previously by a small 
dose of local irradiation, responded very 
well to 100 r of total irradiation. The red 
cells decreased from 10 million to 6.5 mil- 
lion and a remission of fifteen months fol- 
lowed, during which the patient returned to 
work and enjoyed gocd health. The fifth 
case has been treated by local irradiation of 
the bones, “‘spray therapy” to the chest and 
abdomen, total irradiation and phenyl-hy- 
drazine, and each has seemed to produce a 
satisfactory response. Following total body 
irradiation, plethora was controlled for nine 
months. 

Our results are encouraging but, due to 
the small number of cases treated, one can 
not draw any conclusions for the superior 
itv of total body irradiation. Reznikoft™ 
treated 3 total body irradiation 
and demonstrated greater responses than 
were seen after local therapy. It is interest 
ing to note that Hunter," using total body 
irradiation in 2 patients over a period of 
several months for total doses of goo and 


cases by 


1,200 r, was able to effect in both cases com 
plete remissions for three vears, dated 

the time of the report. He concluded that 
the superior results could be attributed to 
the profound depressant effect of roentgen 
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rays administered in small doses over long 
periods of time. In the largest series of 
cases of erythremia reported, Sgalitzer®s 
cited excellent results from total body ir- 
radiation in 42 of 44 cases and claimed that 
with recurrences one to five years later, he 
obtained equally good responses as in the 
first cycle of total body irradiation. We are 
unable to confirm the opinion that total ir- 
radiation in the late stages of the disease 
gives satisfactory remissions. Here, as in 
chronic leukemia, it is our impression that 
total body irradiation may offer its greatest 
effectiveness when used as a supplement to 
local irradiation. 


MYCOSIS FUNGOIDES 


Mycosis fungoides, a lymphomatoid dis- 
ease primarily involving the skin with mul- 
tiple discrete widespread nodules but also 
occasionally involving the lungs, bone and 
other viscera, responds best to treatment 
by low voltage roentgen therapy directed to 
the largest and most extensive areas of in- 
volvement. When the disease becomes gen- 
eralized, one is forced to resort to general 
ized palliative therapy. Six of our cases, 
after many previous treatments by local ir 
radiation, were given a trial of total body 
irradiation, varving from $0 to 
1sor. In 4 of the cases, there was a favora 
ble constitutional improvement with par 


in dosage 


There was a 
complete subsidence of the lesions over the 
trunk and extremities for two months in 


tial regression of the lesions. 


one case; in another, relief of intense pru 
ritus resulted. In all it was apparent, how- 


ever, that any control attained by total 
body irradiation was of brief duration. Fol- 
lowing therapy in 2 cases, there was no 


demonstrable improvement. It may be con- 
cluded from these few cases, that total body 
irradiation offers brief and incomplete pal 
liation of the advanced generalized stage of 
Except for transient leuko- 
cases, there were no complica 
tions resulting from total body irradiation. 


this disease. 
penia in 2 


MULTIPLE MYELOMA 


Kleven cases of multiple myeloma were 


treated by tetal body irradiation. The diag 
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nosis was made in all cases by the roentgen- 
ographic appearance of typical multiple 
lesions throughout the skeleton plus the ap- 
pearance of Bence-Jones protein in the 
urine. In 
proved by biopsy. The natural course of 
this disease averages about two vears and 
an occasional patient will survive five vears 
or longer. Pain due to the actual bone in- 
volvement or to the compression of the spi- 


7 of the cases, the diagnosis was 


nal cord or peripheral nerves is most pro- 
nounced in this disease. Early in the dis- 
ease when few lesions are present, localized 
roentgen treatment to the involved bones 
produces satisfactory regression, but when 
the disease becomes generalized, total body 
irradiation may offer the greatest hope for 
palliation. Of the 11 cases reported, 6 re- 
ceived local irradiation before total body 
therapy, 2 received primarily total body 
therapy followed by local irradiation to 
areas giving rise to pain and 3 received to- 
tal body irradiation as the only irradiation 
plus Coley’s toxins. All cases presented 
generalized skeletal involvement at the 
time of the total body irradiation. 

There were thirteen treatments given to 
the eleven cases with doses varying from S50 
to 300 r depending on the general condition 
of the patient. The average dose was 200 r. 
Following nine treatments in 7 cases, there 
was definite improvement as demonstrated 
by gain in weight and partial or complete 
relief of pain for periods of three to eight 
months. In 2 cases, this improvement lasted 
but two weeks. Following four of the treat- 
ments, no symptomatic 
could be elicited. 


improvement 


\lthough in some cases apparent arrest 
of the disease in a particular focus can be 
accomplished by local deep roentgen ther- 
apy, such local regression of lesions cannot 
be expected from the small doses realized 
with total body irradiation. However, in 
one of our coincident with the 
marked relief of pain, there was moderate 


cases, 


regression of the palpable metastatic masses 
over a three month period. A second pa- 
tient with generalized skeletal involvement 
of plasma cell myeloma, proved by biopsy, 
and previously treated at another hospital 
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by local irradiation, received only a long 
course of Coley’s toxins, plus 250 r by total 
body irradiation. There was marked im- 
provement of the patient, with roentgen 
evidence of excellent regression of the le- 
sions. Five years after treatment here, a 
letter from his physician in Ireland where 
he was residing, stated that the patient was 
living and well with no complaints, and 
that recent roentgenograms of the skeleton 
showed no recurrent lesions. It is impossible 
to say what rdéle total body irradiation 
played in the unusually successful outcome 
of this case. Another patient, following pre- 
vious local irradiation of the bone lesions in 
other clinics, responded very well to total 
irradiation of 100 r, and for the first time 
in many months was able to lead an active, 
comfortable life. This favorable palliation, 
with gain of 10 pounds in weight, lasted for 
more than one year. In several cases this 
therapy appeared to hold the disease in 
check for periods of three to six months so 
that there was a definite prolongation of the 
interval before further therapy was needed. 
On reviewing the 4 cases surviving two to 
five years after treatment, it was evident 
that no constant plan of therapy produced 
these superior results. Although some cases 
naturally survive longer than others and 
the cases are too few to permit any certain 
conclusions, it is our opinion that total 
body irradiation may materially increase 
the survival period in this disease. 

The anemia incident to progressive ma- 
lignant disease is also seen in these pa- 
tients. In line with the symptomatic and 
constitutional improvement realized by to- 
tal body irradiation, one-half of the cases 
showed an increase of hemoglobin of § to 10 
per cent. Transient leukopenias developed 
in one-third of the cases, following doses of 
250 to 300 r, and in 3 cases in which leuko- 
penia existed before therapy, there was a 
further decrease of white cells. No signifi- 
cant change in the white cell count was re- 
corded in 4 cases. 

Two cases of endothelial myeloma (Ew- 
ing’s tumor) with advanced metastatic dis- 
ease received palliative irradiation by total 
body treatments. One was symptomatically 
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greatly improved for three months, and 
partial regression of the palpable disease 
occurred temporarily. In the second case, 
treatment was followed by constitutional 
improvement with slight reduction in the 
large mass in the mandible lasting six 
weeks. 


MISCELLANEOUS GROUP 


In this group are 35 patients having ad- 
vanced carcinoma or sarcoma with gen- 
eralized metastases, most of whom received 
total body irradiation during the period of 
1931 to 1933 when the method was first be- 
ing evaluated. There were 13 cases of breast 
carcinoma, § of lung carcinoma, 4 of gen- 
eralized melanoma, 3 of teratoma of the tes- 
tis, 2 of carcinoma of the prostate, 3 of 
metastatic carcinoma, primary lesion un- 
determined, 2 of carcinoma of the kidney, 
and 1 each of carcinoma of the tonsil, car- 
cinoma of the skin of the face, and carci- 
noma of the thymus. Except for transient 
relief of pain in a few cases, the results in 
these generalized carcinoma cases were dis- 
couraging. The reason for this is quickly ap- 
parent. Carcinomas are much more radio- 
resistant than the lymphomatoid tumors, 
and by total body irradiation the dose can 
not be nearly large enough to alter these 
tumors appreciably. Wherever carcinoma 
or sarcoma exists, a cancericidal dose to the 
tumor must be supplied in order to eradi- 
cate the disease, and any dose short of this 
is relatively ineffective. The largest doses 
administered by total body therapy fall far 
short of any cancericidal effect, so that the 
reason for the uniformly poor response in 
these cases is obvious. If total body irradia- 
tion can be of any value in cases of carci- 
noma or sarcoma, it must be applied as a 
prophylactic treatment supplementary to 
radical measures to eradicate localized dis- 
ease. We can report no such group of cases, 
for the value of such therapy would be very 
questionable in the light of our previous ex- 
perience. However, Mallet,'’ in a review of 
300 advanced cancers with widespread 
metastases, claimed that he obtained 
marked palliation in most cases, and in 
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some, almost complete regression of bone 
metastases with the use of teleroentgen 
therapy, dividing the body into four por- 
tals and avoiding treatments over the long 
bones. We are unable to find any other re- 
ports supporting Mallet’s experience, but 
believe this method merits further trial, 
Radioactive phosphorus offers some as yet 
unevaluated hope of producing total body 
irradiation over a sufficient length of time 
to destroy or inhibit development of me- 
tastases of cancer, but here again it would 
seem that a cancer-lethal dose of the mate- 
rial will produce deleterious reactions in the 
bone marrow and general metabolism which 
may prove lethal to the patient. 


DISCUSSION 


The results of the treatment of 270 cases 
demonstrate that total body irradiation 
produces the greatest palliation in the 
group of 'yinphomatoid diseases and there- 
fore its usefulness is largely restricted to 
this group of radiosensitive tumors. The dis- 
eases showing the greatest benefit from this 
therapy are chronic lymphatic and myelo- 
genous leukemia, Hodgkin’s disease, lym 
phosarcoma, and polycythemia vera. Less 
striking improvement was noted in mycosis 
fungoides and multiple myeloma. No ap- 
preciable improvement followed this ther- 
apy in the cases of generalized metastatic 
carcinoma or sarcoma. 

Although in many European clinics total 
body irradiation has been abandoned in 
favor of teleroentgen therapy because of 
serious or fatal reactions, our experience 
shows that this method is safe when used 
judiciously, with the knowledge that exces- 
sive dosage produces a deleterious effect on 
the course of the disease as well as definite 
harmful reactions to the patient. In not 
more than 12 cases in this series was it felt 
that the patient had received an overdos- 
age of irradiation, usually a combination of 
local high voltage roentgen therapy plus 
total body irradiation, which resulted in the 
weakening of general resistance to the dis- 
ease or infections and so hastened death. 
There is no exact rule for the seiection of 


dosage. The aim of therapy is to obtain 
maximum improvement with minimal un- 
favorable reactions. In the determination of 
this dosage one must be guided by several 
factors: 
the patient, (2) the disease and its extent, 
(3) the amount of previous irradiation, (4) 
the blood cell levels previous to therapy, 
and (s) the response of the patient during 
treatment. Frequent blood counts during 
treatment are a necessary guide to the ef- 
fect of therapy on hematopoiesis and resist- 
ance of the patient. In the radiosensitive 
leukemias, a Maximum continuous dose of 


(1) age and general resistance of 


100 to 150 r usually proved adequate; in 
Hodgkin’s disease and lymphosarcoma 
doses of 100 up to 300 r were used. It is im- 


portant to caution against acceptance of 
these doses as standards which may be 
adopted for every case in the several dis- 
ease groups. The treatment of each case 
must be carefully evaluated wu forehand 
and the dosage individualized. In order to 
evaluate the response of the patient and the 
disease to therapy numerous Cases receive a 
small dose of 25 r and if a satisfactory re- 
sponse is obtained, therapy is renewed for 
an optimum dose. A dose of 300 r, given in 
one continuous course in ten days appears 
to be the upper limit of safe dosage for a pa- 
tient in good health, but it is to be empha- 
sized that in many patients, transient toxic 
reactions appear which preclude dosages 
higher than so or 100 r. Marked vomiting, 
weakness, apathy, fever, purpura, or hem- 
orrhage and development of leukopenia, 
are the danger signals calling for discon- 
tinuance of total irradiation. In 20 per cent 
of the patients, mild gastrointestinal dis- 
tress or weakness was apparent but usually 
cleared rapidly 
therapy. 


following completion of 


leukopenia resulting from depression of 
the bone marrow is the most important 
complication of total body irradiation and 
wherever possible should be avoided. Vary- 
ing with the groups, it appeared in 10 to 30 
per cent of our cases, and, if the dosage had 
not been excessive, was of brief duration. 
In the leukemias and lymphosarcomas, 
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leukopenia usually was apparent at the end 
of treatment and in only a few cases was 
delayed up to two or three months. In 
Hodgkin’s disease and the radioresistant 
tumors, leukopenia most often first ap- 
peared two to eight weeks following treat- 
ment and in a few cases was delayed for five 
to six months. In the latter, however, fac- 
tors other than irradiation may have been 
responsible for the leukopenia. 

In no case with a white count of greater 
than 5,000 before treatment did total body 
irradiation result in a permanent or fatal 
neutropenia. On the other hand, in 8 cases 
showing no response to localized therapy 
and with definite leukopenia, total body 
irradiation was followed by further de- 
crease in white cell count which persisted in 
spite of active supportive therapy until 
death. It is to be emphasized, however, that 
leukopenia per se is not an absolute contra- 
indication to this therapy, for in about half 
of the cases of lymphatic leukemia in a leu- 
kopenic phase, therapy was followed by a 
return of leukocytes to normal levels. In 
general, wherever leukopenia exists as a re- 
sult of recent large doses of localized irra- 
diation, increase in leukopenia may be ex- 
pected from further roentgen therapy, but 
if leukopenia exists because of active dis- 
ease, improvement in the blood picture fol- 
lowing therapy may be anticipated. 

The results in this series of cases indicate 
that total body irradiation produces the 
greatest benefit when combined with local 
high voltage roentgen therapy. As measured 
by symptomatic improvement or remission 
of the disease, survival rates after treat- 
ment, number of five year survivals and 
lengthening of the period of useful active 
life, those cases showed optimum benefit in 
which the disease was first controlled by 
local irradiation followed shortly by a 
course of total body therapy. The constitu- 
tional improvement is manifest by a sense 
of well-being, betterment of gastrointes- 
tinal function, weight gain, and increase of 
hemoglobin. It has been suggested that the 
improved end-results in these diseases 
following irradiation may depend to a con- 


| 


670 


siderable extent on the improvement of the 
constitutioh of the patient. That total irra- 
diation also exerts a definite effect on tumor 
growth-resistance is apparent not only by 
the longer intervals of freedom of disease in 
numerous cases, but also in the better sur- 
vival rates following treatment. This is es- 
pecially apparent in Hodgkin’s disease and 
lymphosarcoma. In the advanced or radio- 
resistant cases of lymphomatoid disease, 
the responses to total body therapy were 
minimal and so we are unable to confirm 
the impression of others that these cases re- 
spond more satisfactorily to total body ir- 
radiation. In cases of generalized carci- 
noma, total irradiation produced no sig- 
nificant improvement. 

Numerous theories have been advanced 
to explain the beneficial effects of general 
body irradiation. All agree that this ther- 
apy exerts chiefly a constitutional effect so 
that the resistance of the patient to his dis- 
ease is increased, but the exact mechanism 
remains obscure. That a definite biochemi- 
cal change takes place in the blood elements 
following total irradiation has been proved 
recently! and this may be the first clue to 
defining the exact mechanism of irradiation 
effects on all cells. 


SUMMARY 


1. The results of treatment by total body 
irradiation of 235 cases of radiosensitive tu- 
mors, mostly lymphomatoid diseases, and 
35 cases of radioresistant generalized car- 
cinoma are reviewed. 

2. The techniques of total body irradia- 
tion at Memorial Hospital and of teleroent- 
gen therapy as used in other clinics are 
summarized. 

3. The dangers, complications, and con- 
traindications to total body irradiation are 
evaluated. 

CONCLUSIONS 

1. Total body irradiation has its greatest 
usefulness in the treatment of the lym- 
phomatoid diseases. Little or no benefit fol- 
lows its use in the treatment of generalized 
carcinoma or sarcoma. 

2. The survival period as well as the pe- 
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riod of active useful life is prolonged in pa- 
tients with Hodgkin’s disease, lymphosar- 
coma and chronic lymphatic 
treated by total body irradiation. 

3. Favorable palliation followed the use 
of total body irradiation in small groups of 
patients with chronic myelogenous leu- 
kemia, polycythemia vera, mycosis fun- 
goides, and multiple myeloma. 

4. Acute lymphatic and myelogenous 
leukemia are not benefited by this therapy. 

5. The most favorable results for the 
treatment of the lymphomatoid diseases 
were seen in those cases with early localized 
disease where obliterative therapy by local 
roentgen irradiation or surgery preceded 
total body irradiation. 

6. Total body irradiation is a useful ad- 
junct to local roentgen therapy in the treat- 
ment of the lymphomatoid diseases. 


leukemia 
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RADIOTHERAPY OF CANCER OF THE ANTRUM* 


By ELPIDIO VALENCIA and LOUIS M. ROSENTHAL 


CHICAGO, ILLINOIS 


SB. E purpose of this paper is to present 
four malignant tumors of the antrum 
treated by external irradiation and also to 
discuss a new technique of radiotherapy 
known as the concentration method. 

The methods which have been used in 
the treatment of cancer of the antrum are 
surgery, including electrocoagulation, com- 
bined surgery and irradiation, and external 
irradiation alone. Surgery has had its 
greatest success in the treatment of lesions 
arising in the lower half of the antrum. 
When cancer of the antrum arises in its 
upper half, it soon invades the orbit, the 
ethmoids and the pterygopalatine fossa. 
Complete surgical removal of such lesions 
is generally unsuccessful and, at best, 
highly mutilating. In spite of these diff- 
culties, however, New and Cabot reported 
40 per cent of their patients alive and with- 
out recurrence after operation. 

The frequency of local recurrences follow- 
ing surgery has led to the use of combined 
surgery and irradiation. Thus, Hautant 
and Monod developed a combined proce- 
dure in which the lesion is removed surgi- 
cally and radium tubes are placed in the 
operative wound. These authors report 17 
extensive carcinomas of the maxillary sinus 
treated by combined radical surgical resec- 
tion and local radium therapy. Five pa- 
tients were alive two to eight years after 
treatment. The complications of this com- 
bined procedure are osteoradionecrosis, 
infection and hemorrhage. Ohngren re- 
ported 14 cases treated either by electro- 
surgery alone or combined with radium. 
The primary mortality was 11.4 per cent. 
Thirty-eight per cent were well after five 
years. 

The best results of external irradiation 
alone in the treatment of cancer of the 
antrum are reported by del Regato from 
the Curie Institute of Paris. Ten patients 


* From the Chicago Tumor Institute. 


with extensive, inoperable cancers of the 
antrum were treated by roentgen therapy 
alone. Four patients were well from five to 
fifteen years at the time of the report 
(1937). The total dose in these cases was 
between 6,000 and 7,000 r (measured on the 
skin) and given over a period of five to six 
weeks. Two fields were employed, one lat- 
eral and one anteroposterior; kv. 
roentgen rays were used; and the daily dose 
varied from 200 to 250 r. The treatment 
resulted in the production of the usual 
“epidérmite” and “epithélite.”’ 


200 


METHOD OF CONCENTRATION 

The divided dose technique which is the 
method of roentgen treatment now gener- 
ally used is given over periods varying be- 
tween twenty and forty days. The daily) 
doses vary between 350 and 1s0 r. The 
total dose to each field varies between 3,000 
and 4,000 r. This method results in a cure of 
a certain percentage of cancers of the 
mouth, pharynx, larynx and accessory 
nasal sinuses, but the cures are limited to 
the more radiosensitive lesions. 

Since 1938 the staff of the Chicago 
Tumor Institute has been studying differ- 
ent methods of roentgen and radium ther- 
apy in an effort to cure carcinoma of the 
mouth, pharynx, larynx and accessory 
sinuses which belong to the radioresistant 
group. The results of these studies were 
reported recently by Cutler who has 
applied the term “concentration method” 
to this new technique. The following is a 
description of the method:7 

Large daily doses of roentgen rays or 
radium are used over short treatment 
periods (nine to twelve days). The total 
dose is sufficient to produce the character- 
istic “epithélite” in the mucous membrane 
and “epidérmite” of the skin. In selected 
cases the daily dose is increased as the size 


t For complete details of the technique see Cutler 


672 


| 
| 
| 


Voi. 48, No. § 


of the portal is diminished; 200, 400, and 
soo kv. roentgen rays are used. (A parallel 
series of cases has been treated with gamma 
rays by means of the 10 gram radium 
bomb.) The intensity has varied from 3 r 
per minute to 10 r per minute. From one to 
three fields have been used for cancer of the 
mouth, pharynx, larynx and accessory 
sinuses, depending upon the site and extent 
of the lesion. This technique is in no way 
intended to be final and is still under study 
but it does represent what appears to be a 
definite advance in the external irradiation 
of the more radioresistant forms of cancer 
of the mouth, pharynx, larynx and nasal 
accessory sinuses. 


REPORT OF CASES 


Case 1. C. O., white, male, aged fifty, admit- 
ted May 17, 1938. Pain in right upper molar re- 


Fic. 1. Case 1. Squamous carcinoma of 
antrum before treatment. 


Fic. 2. Case 1. Squamous carcinoma of 
antrum after treatment. 
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Kic. 3. Case 1. Photomicrograph showing 
squamous Carcinoma. 


Kic. 4. Case 1. Roentgenogram before treatment 
showing clouding of right antrum. 


gion for one month followed by recession ot 
gum, loosening of teeth and swelling of right 
side of face. Examination disclosed an ulcerated 
lesion, 4 by § cm., which had partly destroyed 
the right upper alveolar ridge. In the center of 
the ulcer was a loose molar tooth. Externally 
there was a swelling over the right superior 
maxilla. There was no adenopathy. Roentgen 
examination disclosed marked clouding of the 
right antrum, widening of the lateral and infer- 
ior antral walls, and increase in density of the 
right upper alveolar ridge, The loose molar 
tooth was extracted and a biopsy taken from 
the edge of the ulcer. Histopathological exami- 
nation disclosed epidermoid carcinoma with 
hornification and pearl formation. Roentgen 
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Fic. 5. Case 1. Roentgenogram of right 
antrum after treatment. 


therapy was administered as follows: Voltage, 
400 kv.; filter, 6 mm. Cu; distance, 83 to 10c 
cm.; dose, 6,850 r (measured on the skin) in 
twelve days (16 sittings). One anterolateral por- 
tal was used. The daily dose varied between 
300 and 800 r, and the fields were gradually 
diminished from 84 cm.? to 10 cm.”. The roent- 
gen intensity varied from 4.3 r per minute to 7 
r per minute. Both eyes were protected through 
the entire course of irradiation. An “‘epithélite”’ 
first appeared on the eighth day. The tumor be- 
gan to show signs of regression on the eleventh 
day; the radiation reaction reached its height on 
the nineteenth day; a moist “‘epidérmite’”’ de- 
veloped on the twenty-second day and healed 
after eighteen days. The ulcerated lesion healed 
one month after the beginning of treatment. 
One year later, a cutaneous and subcutaneous 
nodule, 2 by 3 cm., developed in the right cheek 
over the zygomatic process in the center of the 
irradiated area. This was interpreted as a radia- 
tion effect in the subcutaneous tissues and it 
disappeared after four months under hot com- 
presses. The patient is well three years and four 
months after treatment. There is slight atrophy 
of the skin over the treated area. There is no 
clinical or roentgenological evidence of disease. 


Case 1. T. K., white, male, aged forty-seven, 


admitted August 28, 1939. Pain in left side of 


face and head for five months. Four months 
later a perforation appeared in the left upper 
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alveolar ridge. A Caldwell-Luc operation was 
performed in July, 1939, and the biopsy showed 
squamous carcinoma. Examination disclosed a 
fullness of the left side of the face and slight 
proptosis of the left eyeball. An extensive, ul- 
cerated lesion filling the antrum was visible 
through the operative incision in the mouth. 
Roentgenograms showed complete clouding of 
the maxillary sinus with extension of the opac- 
ity beyond the limits of the sinus, and destruc- 
tion of the lateral antral wall and a portion of 
the malar bone. Roentgen therapy was insti- 
tuted on September 13, 1939, with 220 kv., 3 to 
4mm. Cu filtration, 80 to go cm. distance. A to- 
tal of 7,800 r (measured on the skin) was ad- 
ministered in ten days (20 sittings) through four 
portals as follows: (1) a left lateral portal, 64 
cm.” gradually diminished to 36 cm.*—2,§00 r; 
(2) a left posterior oblique portal, 48 cm. 
1,450r3;(3)a left anterior portal, §2 cm.” gradu- 
ally diminished to 16 cm.*—-2,800 r; (4) a right 
oblique portal, 48 cm.*—1,000 r. The daily doses 
varied between §50 and |, r. The roentgen 
intensity varied from 2.8 r per minute to 6.21 
per minute. An “epithélite’’ appeared on the 
twelfth day and reached its height on the fif- 
teenth day. The reaction disappeared on the 
twenty-eighth day. The height of the skin reac- 
tion was a pronounced erythema. Two months 
after the completion of treatment, extensive 
necrosis developed within the antrum and ex- 
tended into the pterygoid fossa, resulting in 
complete trismus. The disease was uncontrolled, 
and one month later the patient showed signs of 
brain involvement and died December 24, 1939, 
four months after admission. 


Fic. 6, Case 11. Photomicrograph 


showing plasmocytoma. 
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Case ut. M. S., female, white, aged fifty-six, 
admitted May 20, 1938. Pain in region of right 
antrum for five months, nasal obstruction in 
right side of nose for three months, frontal head- 
aches and nasal bleeding for four months. Nasal 
polyps were removed in February, 1938, and 
were reported as being malignant. Examination 
disclosed a swelling over the right side of the 
face and nose. There was slight ptosis of the left 
upper eyelid. The right side of the nose was al- 
most completely obstructed by a soft, ulcerated 
tumor. There was no adenopathy. Roentgen ex- 
amination disclosed a soft tissue mass appar- 
ently arising in the right naso-antral wall. The 
upper portion of the medial antral wall showed 
signs of bone invasion. Clinically this lesion 
showed the features of a cancer of the antrum 
which had invaded the right nasal cavity and 
extended to the right half of the roof of the 
mouth with softening of the alveolar ridge but 
no ulceration of this structure. Microscopically 
there were masses of plasma cells, many of 
which were greatly enlarged. At other points 
the cells were round and polyhedral and varied 
in size and shape. There were numerous mitoses. 
The histopathologic structure led us to a diag- 
nosis of plasmocytoma. The.following roentgen 
treatment was given: 220 kv.; filtration, 3 mm. 
Cu plus 1 mm. Al; distance, 75 to go cm.; one 
right anterior field, 35 cm.” gradually reduced to 
12 cm.” Daily dose varied between 200 and 750 
r. Total dose—4,950 r (measured on the skin). 
Eleven treatments were given in ten days. Both 
eyes were protected during the treatment. An 
“epithélite” developed on the fifteenth day and 
disappeared on the thirty-first day. A moist 
“epidérmite” developed on the twenty-third 
day and healed on the thirty-fifth day. The tu- 
mor disappeared completely and there has been 
no evidence of disease three years and four 
months since treatment. 


Case iv. F. S., female, white, aged fifty-one, 
admitted August 6, 1935. Pain in right side of 
head and face one year and five months. A Cald- 
well-Luc operation was performed and a speci- 
men of tissue taken, which showed epidermoid 
carcinoma. There was a swelling of the right 
side of the face over the superior maxilla. The 
Caldwell-Luc incision was seen in the right up- 
per alveolar ridge; the edges were necrotic and 
the antral cavity was filled with tumor tissue. 
The tumor invaded the naso-antral wall, and 
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Fic. 7. Case rv. Photomicrograph showing 
epidermoid carcinoma. 


presented in the right naris which it filled com- 
pletely. Roentgenograms showed clouding of 
the right antrum, with destruction of the right 
naso-antral and inferior bony walls. The patient 
was treated by means of telecurietherapy (2 
grams of radium) at 6 cm. distance through a 7 
cm. round portal (one anterolateral field). She 
received 1,500 mg-hr. at each sitting, two sit- 
tings daily, giving 3,000 mg-hr. per day for ten 
days. Total dose—30,000 mg-hr. Treatment 
was begun on August 7, 1935, and completed 
August 16, 1935. The regression of the lesion 
was prompt and rapid. Six months later a small 
recurrent nodule appeared. This responded 
promptly to a small dose of radium. The patient 
remained free of disease for one year at which 
time she developed a small nodule on the right 
upper alveolar ridge which was treated by 
means of interstitial irradiation. Eight 1 mg. 
platinum needles were used (filtration 0.5 mm. 
platinum) for 120 hours. Total dose—g6o 
mg-hr. The nodule disappeared and the patient 
has remained free of disease up to the present 
time, October, 1939. 


DISCUSSION 


The first case represents a lesion which 
has the clinical and microscopic features of 
radioresistance. It is probable that this 
tumor would not have responded to a less 
intensive course of treatment than that 
which was used. We have treated a number 
of carcinomas of the antrum similar to this 
one by the divided dose technique without 
success. The second case represents a fail- 
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ure due to the extent of the disease and the 
radioresistance of the lesion. The third 
case represents an excellent result which is 
explained by the radiosensitivity of the 
lesion. This result cannot properly be 
attributed to the new technique as it is 
probable that the lesion would have been 
eradicated by the older method. The radio- 
sensitivity of the lesion in the fourth case 
is proved by the fact that a cure was ob- 
tained by a dose of radiation which was 
quite small and which, under general con- 
ditions, would be regarded as inadequate. 

Of the four malignant tumors of the 
antrum, three were treated by a new tech- 
nique of external irradiation which has been 
called the concentration method. The 
favorable result in one case is attributed to 
the new technique. The cases are presented 
to stimulate interest in the new method 
which is believed to offer important ad- 
vantages in the control of the more radio- 


NoveMBeER, 1942 


resistant ‘forms of cancer of the mouth, 
pharynx, larynx and accessory nasal sj- 
nuses. The report is also made with the 
view of calling special attention to the 
value of adequate external irradiation in 
the treatment of cancer of the antrum. 
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CANCER OF THE CERVIX UTERI ASSOCIATED 
WITH PREGNANCY* 


By SAMUEL RICHMAN, M.D., and MILTON J. GOODFRIEND, M.D. 


NEW YORK, NEW YORK 


6 fear coexistence of cancer of the cervix 
and pregnancy is sufficiently uncom- 
mon to warrant reporting its occurrence. 
The condition, when present, usually occurs 
in multipara, especially those in whom the 
pregnancies have occurred in rapid order. 
The diagnosis should offer no difficulty if 
proper regard is given to its possibility, and 
biopsy performed. Cases are easily missed, 
however, if all vaginal bleedings in early 
pregnancy are considered as threatened 
abortion and those in later pregnancy as 
placenta praevia, or other types of acci- 
dental hemorrhage, and, because of the 
conservative attitude toward these condi- 
tions, examination is postponed. Danforth 
reported 3 cases in 20,444 cases, Katz of 
Vienna 2¢ in 82,825 cases, Stoeckel 8 in 
18,000 cases, Hirst 1 in 12,484 cases, and 
we are now reporting 4 in about 15,000 
deliv eries. 
CASE REPORTS 


Case1.G.L., white female, aged thirty-eight, 
gravida g, para 8, last menstrual period, Janu- 
ary 25, 1934. Admitted to the hospital on Au- 
gust 3, 1934, because of vaginal bleeding during 
the last five months of pregnancy. Examination 
revealed a well nourished woman in the eighth 
month of pregnancy. There was an irregular, 
ulcerated mass occupying the right half of the 
anterior lip of the cervix. Vaginal fornices and 
both parametria were free of disease (Stage 1, 
League of Nations Classification). Biopsy of 
cervical mass revealed “‘epidermoid carcinoma 
(middle maturity)” (Fig. 1). Operation was 
advised but was refused by the patient, who 
left the hospital. She returned on August 15, 
1934, twelve days later, at which time the neo- 
plasm of the cervix was found to be about 
double its previous size. Dr. Aranow, Director 
of the Obstetrical Division, performed a Porro- 
cesarean operation on August 21, 1934. As 
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much of the carcinoma of the cervix as possible 
was removed by cautery and the cervical lips 
were then sutured together. The vagina was 
packed with 3 per cent iodine gauze. The ab- 
domen was then opened and a cesarean section, 
total hysterectomy, and bilateral salpingo- 


Fic. 1. Photomicrograph of tissue removed at biopsy 
in Case 1 ( X 880). “Epidermoid carcinoma (middle 
maturity).’” Cells are large and irregular in size. 


oophorectomy were done. A seven month fetus 
was extracted which survived only six days. 
The postoperative course was uneventful. 
Roentgen therapy (300 kv., 4 ma., 2 mm. Cu 
filter, 80 cm. target-skin distance) was admin- 
istered from September 4 to November 1, 1934, 
during which time a dose of 2,000 rf was given 
to each of three pelvic portals measuring 12 by 


t International roentgen unit measured in air. 
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Fic. 2. Histopathological appearance of tissue re- 
moved in Case 11 ( X 880). “Epidermoid carcinoma 
(middle maturity). Several mitotic figures are 
seen. 


15 cm. Patient has now been well for over six 
years.* 


Case 11. C.G., Female, Negress, aged forty, 
gravida 9, para 8, last menstrual period, July 2, 
1934. Admitted to the hospital because of labor 
pains, and premature child of seven months 
was delivered on February 5, 1935. No previous 
abnormal symptoms or vaginal spotting. Blood 
Wassermann reaction was negative. The child 
died shortly after birth. There was no unusual 
bleeding during delivery and puerperium was 
normal. On routine postpartum examination on 
February 14, there was noted a hard, mush- 
room-like new growth situated on the anterior 
lip of the cervix, which almost filled the trans- 
verse diameter of the vagina. The neoplasm 
extended onto the anterior vaginal wall. Para- 
metria normal (Stage 11). Biopsy was taken and 
reported as “epidermoid carcinoma, middle 
maturity” (Fig. 2). Roentgen therapy (300 kv., 
4 ma., 2 mm. Cu filter, 80 cm. target-skin 
distance) was given from February 18 to April 
5, 1935, the dosage being 2,300 r to each of four 
pelvic fields, 8 by 15 to 12 by 15 cm. in size, 

* The patient was seen in July, 1942, and at that time was 
still free of disease. 
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directed towards the cervix. The lesion in the 
cervix received approximately 5,000 r. On 
April 6, intra-uterine radium (active length of 
applicator 6.0 cm.) was inserted for a dose of 
3,100 mg-hr. in sixty-nine hours. From April 
10 to 17, vaginal radium, with two corks, was 
given in two sessions for a total dose of 4,200 
mg-hr. The cervical mass diminished in size 
by 75 per cent after one-half of the total roent- 
gen therapy had been delivered. All gross evi- 
dence of disease disappeared by June 26, 1935. 
On August 19, 1935, patient complained of 
dysuria but this symtom was no longer present 
one month later. The patient was lost to obser- 
vation until July 15, 1940, five years after treat- 
ment, at which time she entered another hospi- 
tal with extensive carcinoma involving the 
entire pelvis. 


Case 11. F. P., white female, aged thirty- 
two, gravida 10, para 4; five induced abortions; 
last menstrual period August 20, 1935. Ad- 
mitted to the hospital on November 20, 1935, 
complaining of vaginal bleeding after coitus and 
foul vaginal discharge, all of one month dura- 
tion. Examination revealed a well nourished 


Fic. 3. Histopathological appearance of tissue taken 
at biopsy in Case 11 ( X880). “Transitional type 
of squamous cell carcinoma.”’ Cells are irregular in 
size. Numerous mitotic figures present. 
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woman, three months pregnant. The entire 
cervix was transformed into a large cauliflower- 
like mass which bled easily. Lower uterine 
segment was freely movable, and there was no 
parametrial involvement (Stage 1). Biopsy of 
the tumor was reported as “transitional type 
of squamous cell carcinoma”’ (Fig. 3). Roentgen 
therapy (180 kv., § ma., 0.§ mm. Cu filter, 50 
cm. target-skin distance) was given from No- 
vember 23 to December 20, 1935, the dosage 
being 1,100 r to each of three anterior and three 
posterior fields, 10 by 15 cm. in size, directed 
towards the cervix. The lesion in the cervix 
thus received approximately 2,500 r. Vaginal 
radium was used from November 29 to Decem- 
ber 17, 1935. Thirty milligrams of radium, dis- 
tributed in two corks, were inserted for periods 
varying from six to twenty-three hours until a 
dose of 1,820 mg-hr. had been given. These 
treatments were carried out on the same days 
as the roentgen therapy, the radium being 
removed just before the first, and replaced 
shortly after the last roentgen treatment of the 
day. On December 18, there was almost com- 
plete disappearance of the new growth on the 
cervix except for an area 2.0 cm. in diameter. 
The patient had complained of extreme dis- 
comfort during the insertion of the radium into 
the vagina and, at this point, refused to allow 
a continuation of this treatment. Accordingly, 
on December 20, the residuum in the cervix 
was implanted with seven radon gold seeds, 
1.2 me. each, distributed over an area 3.0 cm. 
in diameter, the dosage being 6,200 r,. On De- 
cember 30, patient aborted, spontaneously, a 
four month fetus. Intra-uterine radium was 
used on January 24, 1936, the dose given being 
3,000 mg-hr. On February 3, patient was free 
of all symptoms, and there was no gross evi- 
dence of disease. Three months later, however, 
there was marked peri-urethral thickening, and 
an ulceration of the cervix. On July 28, 1936, 
patient was re-admitted to the hospital because 
of severe pain in back and in both lower ex- 
tremities. The entire pelvis was filled with 
carcinomatous growth. Patient died in another 
institution on August 28, 1936, nine months 
after the first treatment. There was no autopsy. 


Case iv. C. B., white female, aged thirty- 
eight, gravida 9, para 8, last menstrual period 
May 28, 1932. Admitted to the hospital on 
February 9, 1933, because of pregnancy and 
labor. Examination revealed a very obese 
woman in the eighth month of pregnancy. Blood 
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Fic. 4. Photomicrograph of tissue removed at biopsy 
in Case tv. (200). “Malignant adenoma.” Acini 
are regular. No invasion of basement membrane. 


Wassermann reaction was negative. A stillborn 
child was delivered on the day following admis- 
sion. There was no excessive hemorrhage. Dur- 
ing parturition, a friable, bleeding mass was 
noted on posterior lip of cervix. Biopsy of this 
mass was reported as “malignant adenoma’’* 
(Fig. 4). Patient refused treatment and left 
the hospital. Since the vaginal bleeding per- 
sisted, she returned to the hospital on March 
13, 1933. Examination at this time revealed the 
posterior lip of the cervix to be converted into 
a large cauliflower-like mass extending into the 
posterior vaginal fornix and involving the upper 
one-third of the posterior vaginal wall. Para- 
metria were normal (Stage 11). Another biopsy 
taken at this time showed the same histopatho- 
logical structure as on the previous occasion. 
Because of the extreme obesity of the patient, 
approximately 40.0 cm. in anteroposterior 
diameter of the lower abdomen, roentgen 

* Regarding adenoma of the cervix, Ewing says that while 
many of these tumors are benign, some recur locally and have pro- 
duced metastases in the vagina. He adds that Winter interprets 
these tumors as a slowly developing adenoma of cervical glands 
with carcinomatous tendencies. Stone stated: “It seems not im- 
probable that such a process [adenoma] is a prototy pe of that in- 
frequent form of adenoma of cervix, in which the mucus cells pre- 


serve their normal type after the glandular growth has reached 
bulky proportions and become clinically malignant.” 
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therapy was considered to be _ ineffective. 
Radium therapy was therefore instituted on 
March 21. The uterine cavity was treated with 
a tandem containing 30 mg. of radium filtered 
with 1.0 mm. Pt (active length 6.0 cm.), for 
seventy-eight hours, for a total of 2,340 mg-hr. 
At the same time, a similar amount of radium, 
filtered with 2.0 mm. Pt, distributed in three 
vaginal corks, was placed in vagina for a dose 
of 2,340 mg-hr. On March 25, four vaginal 
corks, containing a total of 60 mg. of radium, 
were left in situ for a dose of 4,470 mg-hr., 
making a total of 6,810 mg-hr. in the vagina. 
Patient was symptom-free until February 8, 
1935, when vaginal bleeding recurred. Exam- 
ination failed to reveal the cause of this bleed- 
ing. Dilatation and curettage of the uterus was 
done on March 13, 1935. The removed tissue 
showed “glandular hyperplasia.”’ Radium was 
inserted into the uterus for a dose of 2,500 mg- 
hr. The patient has been perfectly well to date, 
May, 1941, a period of over eight. years since 
treatment for carcinoma of the cervix.* 


DISCUSSION 


We are especially interested in the fol- 
lowing questions which have been the sub- 
ject of much discussion. 

What is the effect of the carcinoma of the 
cervix on pregnancy and how does preg- 
nancy affect the cancer? Is delivery possible 
per vias naturales without extreme risk to 
the mother from hemorrhage or infection? 
Should patients be operated on and what 
should the nature of the operation be? 
Should irradiation be given with fetus in 
utero? 

In one patient, seven months pregnant, 
the tumor of the cervix was found to in- 
crease to about twice its size within a period 
of twelve days. Another patient, three 
months pregnant, with Stage 1 disease, 
treated with irradiation, died about eight 
months after abortion had occurred. We 
believe that pregnancy may hasten the 
progress of the carcinoma. We are not in 
accord with the opinions of those who be- 
lieve that the termination of pregnancy 


* The patient was seen in July, 1942, and was still free of 
disease. 
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may release an inhibiting factor to the 
growth of the carcinoma.”® In fact, with 
the one exception quoted above, our ex- 
perience has been very much to the con- 
trary. One patient, with Stage 1 disease, 
who had a Porro-cesarean in the eighth 
month of pregnancy, followed by roentgen 
therapy, has been free of disease for over 
six years. Of two other patients, both 
treated shortly postpartum, one (Stage 
111) survived five years and was dying of 
carcinoma, while the other (Stage 11) has 
been free of disease for over eight vears. 

Deliee states: “Since labor creates a 
frightful (457), immediate mortality from 
rupture of the uterus, hemorrhage, sepsis, 
exhaustion and shock (when carcinoma of 
the cervix is present), labor pains are not to 
be awaited but a Porro-Caesarean done.” 
Yet, in 2 of our cases, in the eighth month 
of pregnancy, delivery per vaginam oc- 
curred with no complications whatever. In 
each case only one of the lips of the cervix 
was involved, which may account for the 
relative ease with which the patients gave 
birth. Other authors have reported similar 
experiences.''!? This does not mean to say 
that one should allow delivery per vaginam 
to occur as the method of choice but rather 
to emphasize that such delivery may occur 
spontaneously, and sometimes without 
danger. We believe that only by studying 
numerous individual case reports can one 
arrive at a conclusion. In spite of the good 
result obtained with a Porro-cesarean plus 
roentgen therapy in Case 11, study of the 
literature fails to reveal any improvement 
in end-results if a Porro operation is done 
rather than the classical cesarean section. 
We therefore believe that a simple cesarean 
section plus adequate radiation therapy 
should be the treatment of choice. 

Radiation Therapy. The stage of preg- 
nancy plays a decided rdle in the choice of 
treatment of the carcinoma. 

From a study of the literature and from 
personal experience, we have reached the 
following conclusions as to the preferable 
technique: 
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A. During First Trimester. 

1. Radium in the vagina. Radium should 
be applied in as large amounts as possible, 
and for only eight to twelve hours con- 
tinuously for any one session. This tech- 
nique is suggested so that the total dose 
may be given in as few applications as pos- 
sible and so that the packing of the vagina 
for only a small number of hours will 
minimize the tendency to abortion. Fre- 
quent insertions of the radium have not 
provoked an abortion in our case, and since 
the procedure is always done under sterile 
precautions, the danger of infection is mini- 
mized. The action of the radium on the in- 
fected, bleeding carcinoma will usually 
cause it to heal over more or less completely 
at the end of about four to six weeks. Since 
the abortion resulting from the roentgen 
therapy (see below) does not occur until 
the above period of time has elapsed, the 
danger of sepsis and hemorrhage during the 
abortion is markedly minimized. This is the 
chief reason for giving the radium therapy 
as soon as possible after the diagnosis has 
been made. 

Technique: Corks, measuring 3.2 cm. in 
longest and 1.8 cm. in shortest diameter, 
are inserted into the vagina against the 
new growth on the cervix. The number of 
corks employed is usually two, although 
one or three may be used depending upon 
the size of the vagina and the extent of the 
disease. Radium filtered with 2.0 mm. Pt is 
contained in each cork. The rectum and 
urinary bladder are displaced away from 
the corks by gauze packing. The total dose 
given varies from 3,000 to 6,000 mg-hr., 
depending upon the number and thickness 
of corks used, the extent of the disease, as 
well as upon the amount of roentgen radia- 
tion one calculates to g1\ e to the cervix. 

Roentgen therapy. Vhis should be given 
alternately with the radium therapy. The 
roentgen treatments may be given in the 
morning and afternoon. The radium is then 
inserted into the vagina and left in place 
until the next morning. It is removed before 
the roentgen therapy is given again, re- 
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inserted upon the completion of this therapy 
in the afternoon, and so on until the desired 
radium dosage has been delivered. Spon- 
taneous complete abortion will usually oc- 
cur within four to six weeks after the begin- 
ning of the roentgen therapy. Surgical 
abortion is rarely necessary or indicated. 

Technique: The physical factors em- 
ployed are 180-200 kv., 5-20 ma., 0.5 to 2.0 
mm. Cu filter (0.9 to 1.8 mm. Cu half-value 
layer), 50 to 80 cm. target-skin distance, 
and portals varying in size from 6 by 15 to 
10 by 15 cm. The fields used are anterior 
and posterior pelvic directly over the uterus, 
and two additional ones on each side of the 
central portal, anteriorly and posteriorly. 
The latter four portals are approached by a 
ray which is angled mesially 30 degrees, so 
that the main portion of the enlarged uterus 
will not be missed. At the same time, the 
parametria are irradiated by the treatment 
of those fields. Treatments are given twice 
daily, with doses varying from 100 to 200 r 
at each seance. The exact dose that each 
portal receives will vary with the size of the 
patient and of the field, extent of the dis- 
ease, and general condition of the patient. 
As a rule, however, the dose per portal 
totals from 1,000 to 2,000 r. If extensive 
parametrial infiltration is present, the 
number of portals on the involved side or 
sides of the pelvis is increased by the addi- 
tion of fields over the greater sciatic notch, 
the inguinal ligament and the lateral pelvis. 

3. Radium in the uterus. Several weeks 
after the abortion from the roentgen ther- 
apy has occurred, the third and final stage 
of the treatment is carried out. At this time, 
a rubber tube containing that amount of 
radium which is available for the purpose 
(usually 50 to 100 mg., filtered with 1.0 
mm. Pt) is inserted into the uterus. The 
usual dosage is about 4,000 mg-hr., although 
this may vary according to the size and 
length of the uterine cavity. 

4. Additional or supplementary therapy. 
Occasionally, there may be residual carci- 
noma in the cervix after the above de- 
scribed procedures have been carried out. 
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There then remains the choice of using im- 
plantation of needles or gold radon seeds 
directly into the area of disease, or of the 
employment of intravaginal roentgen ther- 
apy. If the implantation is done, needles or 
seeds, the dose is calculated in gamma-ray 
roentgens as described by Paterson and 
Parker. The total dose varies from 4,000 
to 6,000 r,, depending upon the extent of 
the disease and previous treatment. With 
shockproof roentgen therapy machines now 
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if the uterus has not emptied itself spon- 
taneously within four to six weeks after 
treatment has been started. This is es- 
pecially indicated if the uterus continues 
to increase in size two to three weeks after 
the beginning of roentgen therapy. 
However, if the uterus is past the stage 
of four and one-half months gravidity, 
roentgen therapy is omitted at first. First, 
because of the definite danger to the fetus, 
should it survive, and second, because it 


TABLE 


OUTLINE OF 

First Trimester 
First Half 

(1) As in first trimester 

except for 

Surgical abortion if 


Vaginal radium alter- 
nately with 


(1) 


(2) Roentgen therapy (2 
(3) Intrauterine radium spontaneous abortion 


does not occur 


available, there exists a very simple and 
quick method of inserting a cone into the 
vagina and focusing the roentgen-ray beam 
directly upon the involved area in the cer- 
vix. The dosage to be given by this method 
depends upon the size of the portal, and the 
amount of radiation already administered. 
Usually, however, a field of 2 to 3 cm. in 
diameter should be given about 6,000 r. 
We use the same physical factors as previ- 
ously described, except that the distance is 
35 cm. The size of the portal necessarily 
depends upon the caliber of the cone that 
can be introduced into the vagina. 


B. During Second Trimester. 


The treatment followed during this 
period depends upon whether or not the 
uterus has already reached the size of four 
and one-half months gravidity. 

If the size of the uterus is less than this, 
treatment is carried out as in the first 
trimester. However, since the more ad- 
vanced stage of pregnancy makes the abor- 
tion from roentgen therapy at this time 
less certain, a surgical abortion is advised 


Second Trimester 


TREATMENT IN CARCINOMA OF CERVIX UTERI ASSOCIATED WITH PREGNANCY 


Third Trimester 
Second Half 


(1) Vaginal radium (1) Cesarean 


section as 
(2) Cesarean section as soon as possible, fol- 


soon as possible lowed by roentgen, 
vaginal and intraute- 
rine radium therapy 


Pending 


(3) Roentgen therapy 
(4) Intrauterine radium 


operation, 
vaginal radium 


may be impossible, with this procedure, to 
produce a roentgen abortion. The suggested 
treatment then is as follows: 

Vaginal radium as in first trimester. In 
the latter months of pregnancy, the fetus is 
usually at such a great distance from the 
cervix, and thus from the radium in the 
vagina, that the possibility of producing 
radiation damage to it is quite remote. 

Should spontaneous delivery occur within 
a few weeks, roentgen therapy is given as 
soon thereafter as the condition of the pa- 
tient allows. Intra-uterine radium therapy, 
as in the first trimester, is administered as 
soon as possible after completion of the 
roentgen therapy. 

If spontaneous delivery does not occur, 
one then awaits the moment when the life 
of the child may be assured, when a simple 
cesarean section should be performed. Sub- 
sequent treatment is as above (roentgen 
therapy followed by intra-uterine radium). 

Technique of roentgen therapy: This is 
essentially the same as described previously, 
with the following exceptions: 


Voi. 48, No. § 


(1) Two anterior and two posterior pelvic 
portals are used, usually to by 15 cm. in 
size. The skin is protected for a distance of 
2.0 cm. on each side of the midline. As 
stated previously (A-2), additional fields 
are used if extensive parametrial involve- 
ment is present. 

(2) The rays are directed at right angles 
to the portal. 

(3) The total dose to each field varies 


from 1,500 to 2,§00r. 


C. During the Third Trimester. 


Cesarean section should be done at the 
most opportune moment compatible with 
the life of the baby. If the patient is seen 
prior to this time, one should apply vaginal 
radium as previously described. Then one 
waits until the cesarean section can be per- 
formed. Following the operation, treatment 
is carried out with roentgen radiation and 
intra-uterine radium as in the latter part of 
the second trimester. 

Should the cesarean section be done 
first, subsequent treatment is as follows: 


1) Roentgen therapy as soon as the 
patient has recovered from the operation 
(technique is similar to that described in 
treatment during latter half of 
trimester). 


second 


(2) Vaginal radium. The technique is 
similar to that previously described (A-1). 
Here, however, only 10 to 15 mg. of radium 
are inserted into each cork so that the treat- 
ment may be prolonged over five to seven 
days. The corks are removed every forty- 
eight hours. The total dose is approximately 
4,000 to 6,000 mg-hr. 

(3) Intra-uterine radium (the technique 
is as described in A-3). 


D. During Postpartum. 


Treatment is carried out according to 
routine methods. Our usual procedure is to 
give roentgen therapy to the pelvis, followed 
by intra-uterine and vaginal radium treat- 
ment (see under third trimester). 
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SUMMARY 


Four cases of carcinoma of the cervix 
uteri associated with pregnancy are pre- 
sented. One of these cases was an adenoma 
which was clinically malignant. 

In one of these patients there was a visi- 
ble increase in growth of the carcinoma 
during pregnancy. 

Two patients were delivered per vaginam 
without complications. 

All patients received radiation therapy. 

Three of our patients have survived over 
five years, one with recurrent carcinoma. 

Based upon study of the literature and 
on personal experience, recommendations 
for the treatment of carcinoma of the cervix 
uteri associated with pregnancy are sug- 
gested. 


We wish to thank Dr. Harry Aranow, Director of 
Obstetrics and Dr. William Harris, Chief of Tumor 
and Radiation Therapy Service, for their kind aid 
and cooperation. 
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A NEW DESIGN FOR INCREASING THE HEAT- 
DISSIPATING CAPACITY OF ROTATING 
ANODE TUBES 


By R. R. MACHLETT, and T. H. ROGERS 
Machlett Laboratories, Inc. 


SPRINGDALE, CONNECTICUT 


HE problem of heat dissipation from 

the anode system of a rotating anode 
tube differs from that involving the con- 
ventional stationary anode tube in that 
heat transfer to the exterior of the tube by 
conduction through the anode structure is 
almost entirely precluded by the bearings 
upon which the rotating anode is sup- 
ported. This problem has received the at- 
tention of roentgen tube designers for many 
years, and there are numerous suggestions 
in the technical’? and patent**°* litera- 
ture of means to obtain rapid heat dissipa- 
tion from the rotating anode. Certain cur- 
rent trends in diagnostic practice, namely, 
so-called “spot film” or “‘serialograph” 
work, and photoroentgenography for rapid 
chest surveys, both of which call for greatly 
increased roentgen-ray energy  require- 
ments, have recently focused still greater 
emphasis on this factor in tube design. 


All commercially successful designs of 


rotating anode tubes have relied on the 
principle that heat dissipation must take 
place by radiation from the surface of the 
anode structure. In practice, the construc- 
tion of rotating anodes consists of a copper 
portion, adapted to act as the rotor of an 
induction motor, which is supported on 
the bearings and in turn supports at its 
extreme end the tungsten target itself. 
There are two principal variations in 
design: (1) in which the target is in inti- 
mate contact with the copper rotor portion; 
(2) in which the target is supported on a 
slender stem of refractory metal so as to 
provide a path of low heat conductivity 
between the target and the copper rotor. 
In anode structures of the first-men- 
tioned variety, the high degree of heat 
conductivity between the respective parts 


results in the entire structure assuming a 
practically uniform temperature and the 
total surface becomes the medium of heat 
dissipation by radiation. The limit to the 
maximum amount of radiation obtainable is 
determined by the maximum permissible 
operating temperature of the copper, the co- 
efficient of thermal emissivity of the sur- 
face, and the dimensional limitations of 
the surface area from a practical point of 
view. A number of expedients have been 
suggested to increase the radiation factor 
for the entire surface of the anode struc- 
ture.’ The customary practice is to make 
the surface area as large as is consistent 
with convenient over-all dimensions of the 
entire tube, and to artificially blacken the 
copper surfaces to increase the radiation 
factor. 

In the second type of construction, by 
far the greater part of the radiation takes 
place from the target member of the anode 
assembly and very little from the copper 
portion. In considering heat dissipation 
from this type of anode, it has generally 
been assumed that the conduction of heat 
from the target into the copper rotor is 
negligible. Various expedients have been 
suggested for reducing the heat conduc- 
tivity of the connecting member to its 
lowest possible limit, and the heat-dissipa- 
tion ratings of the tubes designed along 
these lines have been based on the radiation 
characteristics of the tungsten target 
alone.”:* Thus, theoretically, since the all- 
tungsten target can be raised to a very 
high temperature without damage to it- 
self, an extremely high rate of heat dissipa- 
tion by radiation can be attained’ there- 
from. 

However, when conditions of practically 
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continuous loading, as in roentgenoscopy, 
are encountered, it has been found in prior 
tubes of this construction that the continu- 
ous heat-dissipation rating is limited not by 
the radiating capacity of the tungsten 
member but by the maximum allowable 
temperature of the copper portion of the 
structure. Unavoidable conduction of heat 
through the supporting member, when the 


Fic. 1. Schematic diagram of rotating anode struc 


ture in which target is in intimate contact with 
copper rotor. 


target is at the high temperature for rapid 
radiation, eventually results in excessive 
temperature of the copper rotor. Thus the 
rating for this type of operation which can 
be assigned to such tubes, while greater 
than that for tubes of the first-mentioned 
variety, is still less than is desired for some 
applications. 

In the development of a design to over- 
come this limitation, instead of attempting 
to keep the copper rotor from exceeding 
permissible temperature limits by reducing 
the conductivity of the connecting member 
as much as possible, attention was directed 
to improving the radiation factor of the 
copper surface while restricting the con- 
ductivity of the connection within certain 
limits. Under conditions, it was 
found that the increase in radiation from 
the copper rotor makes possible a much 
greater gain in the radiation from the tar- 
get. The extent of this gain is revealed by 
means of a mathematical analysis of the 
thermodynamics involved, as discussed in 
the succeeding paragraphs. This analysis 
also involves a comparison of this type of 
construction with that in which the tung- 
sten target and the copper rotor are in 
intimate contact. 
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Figure 1 illustrates schematically the 
type (1) anode system and Figure 2, illus- 
trates type (2). Both types may be con- 
sidered as consisting of a tungsten member 
“T” and a copper member “‘C”’, joined to- 
gether by a thermal path of conductivity 
K. The mathematical expression for the 
total heat energy radiated from such a 
structure is 


where =energy radiated 
R,=radiation factor for tungsten 
member (dependent on area 
and coefficient of emissivity) 
R.=radiation factor for 
member 
=absolute temperature of tung- 
sten member 
T. =absolute temperature of copper 
mem ber 
T,,=absolute temperature of 
roundings. 


copper 


sur- 


If, as in the practical cases being con- 
sidered, 7, is less than one-half the value 
of T, and T., the error involved in ignoring 
T., is less than 6 per cent, and it is permis- 


Schematic diagram of rotating anode struc 
ture in which target is separated from copper rotor 
by a member having low thermal conductivity. 


Fic. 2. 


sible to eliminate 7, and thus simplify the 
expression, as follows: 


E=R,T'+R.T; 


The input energy is all applied to the 
tungsten member. Hence, in equilibrium, 
the energy radiated from the copper is 
equal to that conducted into it from the 
tungsten through the thermal path connect- 
ing them. Therefore, R.7.'= A(T,—T.), A 
being the conductivity of the connecting 
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path. From this expression T,=(R./K)T-! 
4+T7,., which permits us to express E as a 
function of T. as follows: 


To illustrate graphically how E varies 
with 7. under various conditions, several 
curves based on the above equation are 
plotted, all of which relate to an anode 
structure having a tungsten member with 
a surface area of 80 sq. cm. and a copper 
member with a surface area of 100 sq. cm., 
which figures represent a structure of prac- 
tical dimensions. The radiation factor for 
a smooth tungsten surface of 80 sq. cm. is 
determined from published data, giving 
R,=1.17X10-'. The radiation factor for 
copper depends on the condition of the 
surface. This factor has been determined 
experimentally for a surface of 100 sq. cm., 
both in a polished condition and in a 
blackened condition for maximum radia- 
tion. The values are 


R.=6.85 X1 
R. =2.95 X!1 


polished 
blackened 


The factor A is also subject to variation, 
depending on the manner in which the two 
members are joined together. If the tung- 
sten makes the best possible thermal con- 
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E-Radiated Energy in Watts 


ea 


300 400° FO 
T-- Temperature of Copper Rotor in Degrees K 
Fic. 3. Radiated energy as a function of temperature 
of copper rotor when target is in intimate contact 
with copper. Curve 1 for polished copper. Curve 11 
for blackened copper. 


Heat-dissipating Capacity of Rotating Anode Tubes 687 


tact with the copper, the two elements are 
at practically the same temperature, and 
K can be considered equal to infinity. If 
the members are joined through a third 
member whose conductivity is purposely 
reduced to a minimum, a practical value of 
K has been found to be .044. 

In Figure 3, the factor K is taken as 
infinity, representing the construction of 
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Te Ternperature of Copper Rotor in Degrees K 


Fic. 4. Radiated energy as a function of temperature 
of copper rotor when target is separated from cop- 
per by a path of thermal conductivity K =.044. 
Curve 1 for polished copper. Curve 1 for blackened 
copper. 


type (1), and & (total radiated energy) is 
plotted as a function of 7. (temperature of 
the copper member), both for the condition 
where the copper is polished (R. =6.85 
and for blackened copper 
(R.=2.95 X10~'*). In Figure 4, A is taken 
as .044, representing the construction of 
type (2), and £ is plotted as a function of 
T. for both polished and blackened copper. 
A value of 700° K (427°C) may be taken as 
the upper limit of a safe value for T.. A 
comparison of Figures 3 and 4 will indicate 
the disproportionately great gain resulting 
from blackening the copper rotor in the 
construction of type (2) as compared with 
type (1). In making the comparison, it 
should be borne in mind that in actual 
practice the area of the blackened copper 
surface employed in the construction of 
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type (1) is usually somewhat greater than 
that assumed in this example and hence 
the total dissipation obtainable from such 
a tube will be somewhat greater than the 
value of 95 watts indicated at 7. =700°. 
However, it is interesting to note (not in- 
dicated in the charts) that if the radiating 
area represented in Figure 3 should be in- 
creased to obtain the value of energy radi- 
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previously assumed, and £ is computed for 
various values of A thoughout the range 
indicated in Figure 5. For those values of 
K which would result in 7, (which equals 
(R./K)TA+T.) exceeding 1,900° absolute, 
it is assumed that 7, must be limited to 
this value and the value of & is computed 
on this basis rather than on the basis 
T. =700°. Thus, the two curves of Figure « 
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Fic. 5. Radiated energy as a function of conductivity between target and copper rotor, for a maximum target 


temperature of 1,g00° AK and maximum copper temperature of 7oc 


1 for blackened copper. 


ated under the conditions represented by 
Figure 4, copper blackened, at = 700°, an 
area of approximately 2,200 sq. cm. would 
be required. This figure is to be compared 
with a total area of 180 sq. cm. assumed in 
this example. 

To determine the range in which the 
effect of blackening the rotor is a dispro- 
portionate increase in heat-dissipating ca- 
pacity, curves are also plotted with - asa 
function of A (Fig. 5). In the equation 
T. is taken 


as 700°, R, and R. are taken as the values 


K. Curve 1 for polished copper. Curve 


represent the radiation obtainable for vari- 
ous values of A when a maximum limit is 
placed on T, of 1,gc0° and T. of 7oo°, both 
of which may be onsidered as practical 
maximum working values. Curve 1 is for a 
polished copper rotor and curve 11 for a 
blackened copper rotor. 

It will be noted that, for a structure of 
these particular dimensions, the range of 
values for A in which blackening the rotor 
results in a disproportionately high increase 
in total radiation lies between approxi- 
mately .o12 and .s, A being expressed in 
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watts of energy conducted per degree of 
temperature difference between the tung- 
sten and copper members. The most ad- 
vantageous condition occurs when A’ is 
approximately s, which value can readily 
be secured in practice. Values lower than 
.o4 would be somewhat difficult to obtain 
in practice, without exceeding desired di- 
mensional limitations or sacrificing desir- 
able characteristics for the conducting 
member. 

If dimensions different from those as- 
sumed in the above example are chosen for 
the two principal elements of the rotating 
anode structure, curves relating to such a 
structure plotted in the manner of Figure 5 
will be generally similar in form and shape 
to those of Figure 5, but the critical values 
of A will be different from the values .o12 
and .¢ which were ascertained in this ex- 
ample. Further analysis indicates that the 
factor R. A in the equation for F is the 
factor whose value will determine the sig- 
nificant points of the curves. RX. is directly 
proportional to the area of the surface of 
the copper rotor, and hence the limits for 
the value of A resulting in disproportionate 
increase in total radiation produced by 
blackening the rotor are directly propor- 
tional to the area of the rotor. Therefore 
the limiting range for A is .coo12 4 to 


Re 
ie 


Kic. 6. Rotating anode tube constructed according 


to the principles enunciated in this article. 


A, 


meters of the surface of the copper member 


/ being the area in square centi- 


of the anode assembly. The most advan 
value for A 


tageous 


0005 


is approximately 


Heat-dissipating Capacity of Rotating Anode Tubes 


689 


The above discussions pertain to the 
rotating anode roentgen tube only, without 


reference to any rayproof or shockproof 
enclosure in which the tube may be 
mounted. Further limitations may be im- 


Fic. 7. Shockproof rotating anode tube unit designed 
for maximum over-all heat dissipation. 


posed by the provisions for cooling the 
tube incorporated in such enclosures, and 
the temperature limitations of oil or other 
insulating materials and component parts 
involved in the enclosure. As a practical 
matter, the maximum rating of tubes in- 
corporating this improvement is limited by 
the heat-dissipating capacity of the shock- 
proof assembly rather than that of the tube 
itself. 

Practical working ratings for roentgen- 
oscopy have now been assigned to a shock- 
proof oil-immersed rotating anode tube 
constructed according to this principle of 
§ ma. at 85 kv. (peak) for thirty minutes 
continuously, or indefinitely for intermit- 
tent operation in which the rest periods are 
equal to the operating periods, of ten 
minutes maximum. No artificial cooling 
means is necessary to obtain these ratings, 
which are equal to those of the best sta- 
tionary anode shockproof tubes in_ this 
respect. 


AppENbDwuM. Since the original date of sub- 
mission of this article, a further development in 
shockpre of enclosures for this type of tube has 
made possible the more nearly complete utiliza- 


| 
| 
| 
| | 
| 
| | 
— 


690 


tion of the heat-dissipating capacity of the tube 
itself. The shockproof unit now available is 
equipped with an air-circulator to increase heat 
dissipation from the surface of the enclosure. 
In this form the tube has a rating for roent- 
genoscopy of 5 ma. at 85 kv. (peak) continu- 
ously without time limitation, and correspond- 
ing capacity for rapidly repeated roentgeno- 


graphic exposures continued for long periods of 


time. For use in mass photoroentgenography, 
for example, operation involving high-energy 
exposures (200 ma. at 90 kv. for 0.2 second) can 
be carried out with this tube at a rate of as 
many as six exposures per minute, continued 
indefinitely. 
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METAL FUME FEVER AND NITRIC FUME PNEUMONIA 


ITH the great increase in the amount 

of arc welding being done at the pres- 
ent time it may be opportune to review 
present concepts of the two clinical entities 
commonly known as metal fume fever 
and nitric fume poisoning—both sometimes 
erroneously spoken of as “welder’s pneu- 
monia.”’ 

Metal fume fever appears to be a clear- 
cut clinical entity consisting chiefly of a 
one day febrile reaction, with cough, de- 
veloping after exposure to zinc or mag- 
nesium fumes, incidental to arc welding. It 
usually occurs on the first or second day of 
work, after the welder has been laid off or 
absent from work for a short time. John- 
stone! observes: ‘““Many workers report a 
state of well-being during the week, but 
after a week-end they will notice various 
grades of reaction upon a return to work.” 
Experienced welders appear to pay little 
or no attention to it, taking it for granted 
as one of their occupational inconveniences. 
It is most apt to develop in those working 
in poorly ventilated or quarters, 
welding or burning materials composed 
largely or in part of zinc or magnesium, 
such as galvanized pipe. It is important to 
note that the condition is of very short 
duration and spontaneously. 
There are wo demonstrable 
changes in the lungs. 

Nitric fume poisoning and nitric fume 
pneumonia are very different and poten- 
tially much more serious disorders. They 
occur in welders and other metal workers 
exposed to large amounts of nitric oxide 
and nitrogen peroxide fumes. For the term 
“nitric fume poisoning” we are indebted 


close 


subsides 
roentgen 


Johnstone, Rutherford T. 
Saunders Co., Philadelphia, 1941 
2? Beard, R. B. Personal communication. 
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to Beard.” Nitric oxide is said to be thirty 
times as poisonous as carbon monoxide. 
On contact with human tissues it becomes 
largely nitric acid. The immediate effects 
of exposure to large amounts of nitric oxide 
or nitrogen peroxide are pulmonary con- 
gestion and edema. These patients are 
usually too sick for roentgen examination, 
but if examined would probably show the 
ordinary changes of pulmonary edema such 
as one sees in certain types of nephritis and 
following coronary occlusion. If no compli- 
cating bronchopneumonia or lobar pneu- 
monia develops, and the exposure has not 
been extraordinarily severe, the changes 
will subside completely, and there will be 
no late roentgen findings. If, however, there 
is a complicating bronchopneumonia or 
lobar pneumonia, then there may of course 
be some post-pneumonic changes such as 
small areas of unresolved inflammation, 
scars or localized pleural thickening. 

As far as can be ascertained, there are 
no roentgenologically demonstrable late 
changes following exposure to metal va 
pors, despite reports of diffuse pulmonary 
nodulation by one or two observers. The 
illustrations of the roentgenograms in these 
reported cases showed no convincing evt- 
dence of nodulation, nor changes accept- 
able as “‘pulmonary fibrosis” to experienced 
roentgenologists. The clinical manifesta- 
tions of nitric oxide or nitrogen peroxide 
pulmonary edema or inflammation are 
largely those of dyspnea and cyanosis. If 
secondary infection supervenes, the find- 
ings change accordingly to those of a more 
or less severe pneumonia. 

We have recently observed five cases of 
afebrile pulmonary consolidation in persons 
exposed to welding fumes, but the relation- 
ship of the lobular densities to the apparent 
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fume expcsure is far from established. They 
may well be due to patches of unresolved 
pneumonia following ordinary coccal or 
virus infections. 

It is important that the term “‘welder’s 
pneumonia” be avoided since there is no 
specific pneumonia of welders as such, and 
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the term gives rise to a misconception both 
in medical and lay minds. The correct 
terms would be “zinc fume fever” or 
“magnesium fume fever” for the transient 
illness, and “‘pneumonia complicating nitric 
fume poisoning”’ for the more serious entity. 


L. Henry GARLAND 
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HE death of Dr. Clyde Snook has 
caused further lamentable but inevit 


able attenuation of that renowned group of 


scientists who, through their epochal ac 
complishments of an earlier day, contrib- 
uted so bountifully to the steady and 
sound development of American radiologi- 
cal practice. Concerning, for example, the 


Underwood Underu 


HOMER CLYDE SNOOK 
1878-1942 


influence of both Snook and Coolidge on 
this amazing expansion with particular 
reference, respectively, to the rotary “‘in- 
terrupterless” x-ray transformer and the 
hot-cathode x-ray tube, it has been ac- 
curately stated* that “these two discoveries 


* Dr George M MacKee n “The Science 
Charles C Thomas, Springfield, Ill., 1933 


of Radiology,” 
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revolutionized roentgenology.” Of the 
truth of this assertion there can be no 
doubt. 

Clyde Snook, internationally known 
Per sicist and engineer, for the past 
forty years a highly esteemed active mem- 
ber of the American Roentgen Ray Society, 
was born in 1878 at Antwerp, Ohio, a son 
of Wilson Hunt and Nancy Jane (Graves) 
Snook. In 1903 he married Miss May 
Eusebia McKee, of Warren, Ohio, who 
survives him. His graduation in Arts (1900) 
from Ohio Wesleyan University was fol 
lowed by a period of teaching physics and 
chemistry at Xenia, Ohio, and also at 
Allegheny College in Meadville, Penn- 
sylvania, where he became Assistant Pro- 
fessor of Chemistry and from which he 
acquired in 1902 his Master’s degree in 
Arts. Continued postgraduate research at 
the University of Pennsylvania (1904 
1go8) contributed to his degree of Master 
of Science from Ohio Wesleyan in 1g10 and 
later (1926) to that of Doctor of Science 
from the same university. 

Even before these four years of special- 


ized investigation were concluded, the 
Philadelphia period of Doctor Snook’s 
productive career may be said to have 
begun. For a short time, which included 
the year 1902, he was associated as a wire- 
less-telegraphy expert with Queen and 
Company, scientific-instrument makers. 


His increasing interest in the further devel- 
opment of the induction-coil, as bearing 
upon the creation of powerful discharges 
for the ultimate and practical production 
of roentgen gradually directed his 
abilities into the field of manufacture, in 
commercial application of the fruits of his 
creative effort. 

To this end, but in the face of an indus- 
trial future as yet uncertain, even after 
eight years of the roentgen rays, Clyde 
Snook had the vision and the courage to 


rays, 


form an organization for the fabrication of 


roentgen apparatus embodying his concep- 
tion and design. 
Roentgen 


This was known as the 
Manufacturing 
Philadelphia, established in 1903 and which 
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later became the Snook-Roentgen Manu- 
facturing Company. He was President of 
each. 

The plan was sound, the opportunity 
proved to be ripe, enthusiasm among 
‘x-ray workers” ran high and the Company 
prospered. Under these happy auspices 
materially augmented by the results of his 
high standards of production, the earlier 
types of Snook’s excellent coils and inter- 
rupters were introduced and promptly 
acquired a fine reputation for design and 
construction. His engineering accomplish- 
ments in this specific field culminated in the 
development of his “Jumbo” coil, with 
electrolytic interrupter, which probably, at 
that day, represented the maximum of 
energy output for x-ray tube-exciters of 
this class. It was built with a notably thick 
core of the laminated type and with a 
‘variable inductance” controlled at will by 
means of a plug-and-socket tapping- selec- 
tor switch at one end of its primary encase- 
ment. 

Despite the efficiency attained by the 
induction coil through his elaborations, 
Snook could not thereby entirely escape 
the two major obstacles attending its use 
the phenomenon of inverse discharge and 
the annoyance entailed in the necessary 
employment of interrupters for the inter- 
mittent breaking of the primary circuit. 
The former problem especially he investi- 
gated thoroughly during 1906, reporting to 
the American Roentgen Ray Society his 
analysis of the causes of inverse discharge. 
This communication represents the back- 
ground for the study and the experimenta- 
tion which brought forth, in 1907, the 
permanent solution of these difficulties in 
the shape of the interrupterless transformer 
r “Snook Machine,” 
iarly known. 

Among living American radiologists 
there may be those who remember the very 
earliest examples of Doctor Snook’s appa- 

ratus, designed for more ffequent use with 
the direct current that was so commonly 
supplied to urban laboratories at that time. 
Even in this initial and unimproved mecha- 


as it was more famil- 
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nism, of but two-kilowatt rating, one saw 
the permanent banishment of the tempera- 


mental interrupter and no slight trace of 


inverse current that was not immediately 
corrigible. Its cross-arm rectifying switch 
rotated alone within a dust-proof housing; 
its high-tension transformer tank and the 
workings of its motor-convertor, on the 
other hand, were in large measure exposed 
to view. This apparatus was the precursor 
of all that was to follow, down through the 
vears of alternating-current energization 
and disc-type rectification, of auto-trans- 
former and filament-transformer, to the era 
of the kenotron valve. 

In the bright light of this momentous 
product of Clyde Snook’s genius, it is not 
remarkable that to the radiologist of nor- 
mally elastic memory or of average histori- 
cal inclination, his name may appear per- 
haps less vividly in connection with other 
notable results of his creative powers. How 
many today, for example, will recall that 
in gas-tube days he developed a hydrogen 
tube with dual osmotic regulation for the 
purpose of admitting or of dispelling this 
gas electrically, to “lower” or to “‘raise,”’ 
respectively, the degree of vacuum? 

A wholly indispensable instrument in 
daily the roentgen-ray technician 
and for which he is indebted to Doctor 
Snook is the milliammeter. Its development 


use by 


dates back to the induction-coil days of 


1904, marking the modern period of exacti- 
tude in electrical mensuration for radiation 
purposes. 

Among accessory devices that came into 
being through Snook’s sustained energies 
was an upright fluoroscope having a com- 
plete radiopaque encasement for the tube 
and otherwise so carefully constructed that 
it offered thorough protection to patient 
and operator at a day when radiation 
danger was almost omnipresent. This ap- 
paratus was not easy of manipulation, how- 
ever, and for this reason alone was not 
widely About the time of the first 
Great War, Snook introduced a new form of 
crossed-thread localizer, as well as a clever 
adaptation of the Sweet apparatus whereby 


used. 
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are assured both complete immobilization 
and accuracy in adjustment. 

To a degree unusual for a scientist not 
medically trained, Clyde Snook from the 
very beginning of his Philadelphia days 
formed and retained a close fellowship with 
medical men identified with roentgenology 
and its growth. He was a charter member 
of the old Philadelphia Roentgen Ray 
Society, that pioneer group assembled by 
the late Lester Leonard in 1906 and 
Secretary of which he succeeded Doctor 
Leonard in 1913. Thus when, in 1916, the 
Snook-Roentgen Manufacturing Company 
was amalgamated with the Victor Electric 
Corporation and he removed to Chicago as 
Vice-President of the combined organiza- 
tion, it was to the infinite regret of all who 
had known him for so many years. 

But Snook had no — fondness for 
the administrative work of a commercial 
corporation. He was in essence an individu- 
alist, born to the atmosphere of the labora- 
tory of applied science. After two vears 
opportunity came to him ina field that had 
long attracted him—that of sound trans- 
mission and the communication art, with 
especial reference to electronics. From 1918 
to 1925 he was with the Western Electric 
Company, an ally of the Bell Telephone 
Laboratories, first as Statf Engineer, then 
in charge of its physical laboratory, which 
later became a part of the Bell organization 
under the continued direction of Doctor 
Snook, as Electrical Engineer, from 1925 to 
1927. Since 1927 he had been practising as 
a Consulting Engineer. It was in 1926 that 
he produced his highly microphonic electri 

cal multiple stethoscope which, in addition 

to its sensitivity, is capable of demonstrat- 
ing bodily sounds to many ears. He was 
Chairman of the Noise Elimination Com- 
mittee of the National Safety 
1930 

In addition to his collegiate acquisitions, 
which included Phi Beta Kappa and Phi 
Delta Theta, Doctor Snook received many 
honors coeval with his brilliant career. In 
ig1g he was awarded the Edward Long- 
streth medal of the Franklin Institute; in 


Council 
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1923, the gold medal of the Radiological 
Society of North America; in 1928, the 
gold medal, with honorary Fellowship, of 
the American College of Radiology. He was 
also a Fellow of the American Institute of 
Electrical Engineers and a Fellow of the 
American Physical Society. He was a Mem- 
ber of the American Roentgen Ray Society 
and a Charter Member of the Philadelphia 
Roentgen Society. 

Anyone who has had even limited con- 
tact with the course of Clyde Snook’s life 
will agree that the conspicuous threads in 
the stout fabric of his character were his 
modesty, his sincerity and his felicity. His 
was expressed in his reaction 
toward any attempt improperly or unduly 
to publicize his accomplishments, One who 
was very dear to him and who knew him 
best has said that “... he cared little for 
publicity and only hoped in a quiet way 
to be able to contribute something from 
time to time to Science.” How truly do such 


modesty 


sentiments as these, voiced throughout the 
pages of Biography, reflect the philosophy 
of the scholar! 
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The sincerity in Doctor Snook’s char- 
acter was apparent in his love of truth- 
truth manifestated not only in human con- 
duct, but as honesty in human handiwork. 
This was his fundamental specification for 
the concrete products of his engineering 
skill and, through his insistence, became 
the intangible label by which these things 
are known. 

Felicity, with Clyde Snook, was no 
quality of mere personality. It was innate, 
and as such emanated from the chambers 
of his heart. It adorned his individualism 
and indicated its presence through his 
ready smile and his hearty laugh, whereby 
his medical friends were fascinated and 
their technical problems melted into thin 
air. For these and the rest of his splendid 
qualities he will be sorely missed by his 
former colleagues of the American Roent- 
gen Ray Society, as well as by the survivors 
of the old Philadelphia group who wished 
him God-speed on that December evening 
twenty-six vears ago and with whom, as 
he went, he left his heart! 

Percy Brown 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep STATES OF AMERICA 


AMERICAN ROENTGEN Ray Sociery 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
lowa City, lowa. Annual Meeting: 1943, to be announced. 

AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., Chicago, 
Ill. Annual meeting: 1943, to be announced. 

Secrion ON Rapio_ocy, AMERICAN MEDICAL AssocIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: 1943, cancelled. 

ARKANSAS RADIOLOGICAL SOCIETY 
Secretary, Dr. J. S. Wilson, Mack Wilson Hospital, Mon- 
ticello, Ark Meets every three months and also at time 
and place of State Medical Association. 

RADIoLocicaAL Society oF NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Drake Hotel, Chicago, IIl., 
Nov. 30-Dec. 4, 1942. 

RADIOLOGICAL SEecTION, BALTIMORE Mepicat Society 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets third 
Tuesday each month, September to May. 

SecTion oN CaALirorniA MEDICAL AssociaATION 
Secretary, Dr. J. D. Coate, 434 Thirtieth St., Oakland, Calif. 

RADIOLOGICAL Section, Connecticut Mepicat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets bi-monthly on second Thursday, at place 
selected by Secretary. Annual meeting in May. 

Section on Rapro.ocy, State Mepicat Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. 

RADIOLOGICAL Section, Los Ancries County 
ASSOCIATION 
Secretary, Dr. Donald R. Laing, 65 North Madison Ave., 
Pasadena, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

RADIOLOGICAL SeEcTION, SOUTHERN MEDICAL AssoctATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

RoentGEN Ray Soctery 
Secretary, Dr. Leo Harrington, 880 Ocean Ave., Brooklyn, 
N.Y. Meets monthly on fourth Tuesday, October to April. 

RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St.. Buffalo, N.Y. Meets second Monday of each month 
except during summer months. 

CuicaGo RoENTGEN SOCIETY 
Secretary, Dr. Warren W. Furey, 6844 S. Oglesby Ave., 
Chicago, Ill. Meets second Thursday of each month 
October to April inclusive at the Palmer House. 

Cincinnati RADIOLOGICAL SOCIETY 
Secretary, Dr. Samuel Brown, 707 Race St., Cincinnati, 
Ohio. Meets third Tuesday of each month, October to 
May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. J. O. Newton, 13921 Terrace Rd., East 
Cleveland. Meets at 6:30 p.m. at Midday Club on fourth 
Monday each month, October to April, inclusive. 

Denver CLue 
Secretary, Dr. Edward J. Meister, 366 Metropolitan 
Bldg., Denver, Colo. Meets third Friday of each month at 
Denver Athletic Club. 

Detrrorr Roentcen Ray Rapium Sociery 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Building. 


FLoripa RADIOLOGICAL 
Acting Secretary, Dr. Walter A. Weed, 204 Exchange 
Bldg., Orlando, Fla. Meetings in May and November. 

GeEorGIA RADIOLOGICAL SOCIETY 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet. 
ing of Medical Association of Georgia in the spring. 

Rapio.ocicat Society oF Kansas Crry 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month at a 
place designated by the president. 

RADIOLOGICAL Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, Ill. Meets three times a year. 

INDIANA ROENTGEN Sociery 
Secretary, Dr. H. C. Ochsner, Methodist Hospital, In 
dianapolis. Meeting held the second Sunday in May 
annually. 

KENTUCKY RADIOLOGICAL 
Secretary, Martin, 321 W. Broadway, Louis. 
ville. Meets annually in Louisville on first Saturday in 
April. 

Lonoa Istanp RaADIOLoGIcAL Sociery 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 

RADIOLOGICAL SocIETyY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med 
ical Society meeting 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

MILWAUKEE RoentTGEN Ray Socier\ 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

MINNESOTA RADIOLOGICAL 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bidg., St. Paul. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New ENGLAND RoenTGEN Ray Sociery 
Secretary, Dr. Hugh F. Hare, Lahey Clinic, Boston, 
Mass. Meets monthly on third Friday, Boston Medical 
Library. 

RapDIo.ocicat or New Jersey 
Secretary, Dr. H. J. Perlberg, 921 Bergen Ave., Jersey City 
Meets annually at time and place of State Medical So- 
ciety. Mid-year meetings at place chosen by president. 

New York RoENTGEN Sociery 
Secretary, Dr. M, M. Pomeranz, 1020 Park Ave., New 
York City. Meets monthly on third Monday, New York 
Academy of Medicine, at 8:00 P.M. 

NortH RoENTGEN Ray Sociery 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

NortH Dakota RADIOLOGICAL SociEeTy 
Secretary, Dr. L. A. Nash, St. John’s Hospital, Fargo. 
Meetings held by announcement 

Centra New York Roentcen Ray Sociery 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Oun1o RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincinnati. 
Meets at time and place of annual meeting of Ohio State 
Medical Association. 

Pacific ROENTGEN SOCIETY 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport. 

PHILADELPHIA ROENTGEN Ray Sociery 
Secretary, Dr. R. P. Barden, University Hospital. Meet- 
ings first Thursday of each month from October to 
Mav inclusive at 8:15 p.M., in Thompson Hall, College 
of Phy sicians, 19 S. 22d St. 

PirrTsBURGH ROENTGEN SOCIETY 
Secretary, Dr. R. G. Alley, 480 Friendship Ave. Meets 
second Wednesday each month, 4:30 P.m., October 
to June, Pittsburgh Academy of Medicine. 

RocHESTER RoenrGen Ray Sociery, Rocuester, N. Y. 
Secretary, Dr. Sidney Larson, Strong Memorial Hospital. 
Meets monthly on third Monday from October to May, 
inclusive, 8 P.M. at Strong Memorial Hospital. 

Rocky Mountain RADIOLOGICAL SOCIETY 
Secretary, Dr. A. M. Popma, 220 N. 
Idaho. 

Sr. Louts Society OF RADIOLOGISTS 
Secretary, Dr. W. K. Mueller, University Club Bldg 
Meets fourth Wednesday of each month, except June, 
July, August, and September, at a place designated by 
the president. 


First St., Boise, 


San Francisco RADIOLOGICAL SOCIETY 
Secretary, Dr. H. A. Hill, 450 Sutter St., San Francisco. 
Meets monthly on third Thursday at 7:45 pP.M., first 
six months at Toland Hall, second at Lane Hall. 

SourH Caroiina X-Ray Sociery 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on frst Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 

TeExAS RADIOLOGICAL SOCIETY 
Secretary, Dr. L. W. Baird, Scott and White Clinic, 
Temple Texas. 

Universiry oF MICHIGAN 
oOLoGY MEETING 


DEPARTMENT OF ROENTGEN 
Meets each Monday evening from September to June, 
at 7 p.m. at University Hospital. 

Universiry oF WISCONSIN RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

VirGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. C. H. Peterson, 603 Medical Arts Bldg., 
Roanoke, Va. Meets annually in October. 

WASHINGTON STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. K. J. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday each month, College Club, Seattle. 

X-ray Srupy or San Francisco 
Secretary, Dr. J. M. Robinson, University of California 
Hospital. Meets monthly in evening on third Thurs 
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CuBA 
SoclEDAD DE RADIOLoG{fa Y FISIOTERAPIA DE CuBA 


President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


British Empire 

British InstiruTe OF INCORPORATED WITH 
rHE RONTGEN Society 
Meets monthly on third Thursday from November to 
June inclusive, at 8:15 p.mM., 32 Welbeck St., London. 

SecTION OF RADIOLOGY OF THE RoyA- Society or MepI- 
cinE (ConFineD TO MepicaL MEMBERS) 

Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine 
1, Wimpole St., London, W. 1. 

FacuLty oF RADIOLOGISTS 
Secretary, Dr. M. H. Jupe, 32 Welbeck St., London, W. 1 
England. 

Section oF RapioLocy anp Mepicat E vecrricity, Aus- 
rRALASIAN MEDICAL ConarEss. 

Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 

RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
BririsH MEpIcAL AssociATION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 

CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. D. Irvine, 540 Tegler Bldg., Edmonton 
Alberta. 

SecTION OF RapioLocy, CANADIAN MEDICAL ASSOCIATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N.S. 

RADIOLOGICAL Section, New ZEALAND BririsH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 

ConTINENTAL 

SociEDAD EspANOLA DE RADIOLOGIA ¥ ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

SociETE Suisse DE RaApIoLocie (SCHWEIZERISCHE 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean La Chaux 
de Fonds. 

Secretary for German language, Dr. Scheurer, Molzgasse 
Biel. Meets annually in different cities. 

SociETATEA ROMANA DE RADIOLOGIE st ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul M&racine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Act-Russian RoentGen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 

Moscow RoentGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly, first Monday, 8 p.m. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 
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ACKNOWLEDGMENT 


To the Editor: 

At this time, Dr. Lewis C. Sheftey has 
brought to my attention the following 
paper: “Adenocarcinoma of the cervix in 
a twenty-two months’ old child” by Lewis 
C. Scheffey and Baxter L. Crawford, De- 
partment of Gynecology, Jefferson Medical 
College Hospital, Philadelphia, published 
in the American ournal of Obstetrics and 
Gynecology, 1932, vol. 24, pp. 118-122. 

This reference was inadvertently omitted 
from the review of the available literature 
in the paper entitled: “Carcinoma of the 
cervix uteri in childhood and adolescence,” 
by Harry H. Bowing and J. A. L. McCul- 
lough, Section on Therapeutic Radiology, 
Mayo Clinic, Rochester, Minnesota, pub- 
lished in the American JOURNAL Of} 
ROENTGENOLOGY AND Rapium THERAPY, 
1941, vol. 45, pp. 819-826. 

Scheffey and Crawford’s report is of a 
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proved case of adenocarcinoma of the cer- 
vix in an infant and is deserving of this 
belated acknowledgment. 

Harry H. Bowing 


FLORIDA RADIOLOGICAL 
SOCIETY 
The newly elected officers of the Florida 
Radiological Society are as follows: Presi- 
dent, Dr. Elliott M. Hendricks, Fort 
Lauderdale; Vice-President and Acting Sec- 
retary, Dr. Walter A. Weed, Orlando; Secre- 
tary-Treasurer, Dr. }. Maxey Dell, Jr. (in 
Service), Gainesville. 
NOTICE 
Through an oversight in the obituary of 
Sir William Bragg which appeared in the 
May, 1942 issue of the JouRNAL, attention 
was not called to the fact that he was at 
one time President of the Royal Society 
and among the many which he 
received was the Order of Merit. 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


RoENTGEN DIAGNOSIS OF THE EXTREMITIES 
snp SPINE. (4nn. Roentgenol., Vol. xvii.) By 
Albert B. Ferguson, M.D., Formerly Director 
of Roentgenology, New York Orthopaedic 
Hospital, and Instructor in Orthopaedic 
Surgery, College of Physicians and Surgeons, 
Columbia University. Enlarged first edition. 
Cloth. Price, $12.00. Pp. 462, with 562 illus- 


trations. New York: Paul B. Hoeber, Inc., 
I94l. 


This volume is an enlargement of the first 
edition which appeared in 1939. In the reprint- 
ing, the author has expanded the chapter on the 
spine to lumbosacral anomalies. He 
was stimulated to do this by the interest shown 
in the Lame Back Exhibit at the meetings of 
the American Medical Association. The section 
now contains thirty-five pages and fifty-five 
illustrations and approximates the detailed 
exposition offered in the Lame Back Exhibit. 
The other sections of the book are unchanged. 

The first edition was well received in 


include 


1939 
and was commented upon very favorably. In 
the arrangement of the text in both the original 
and reprinted editions, the author has consist- 
ently adhered to his belief that the differentia- 
tion and identification of ‘common conditions 
is a topic sufficiently voluminous and important 
to be the sole subject of the entire text. Since 
exhaustive compilation which every 
phase of every lesion would demand a separate 


covers 


volume for each disease and each region of the 
body, he has confined the text to material of 
diagnostic utility. In the introductory chapter 
he defines the roentgenological nomenclature 
which he employs and he adheres strictly to 
this throughout the entire book. The specialized 
terms appear in bold face type and thus arrest 
the reader’s attention. He emphasizes the neces- 
sity of the use of a terminology in the descrip- 
tion of roentgen findings which excludes the 
haphazard, verbose and meaningless expressions 
so often employed. 

Graduate students in roentgenology have 
found it difficult to use the first edition as a 
reference book because they are accustomed to 
arrangement of texts in the form which the 


author has deliberately avoided, namely, com- 
pilations of data on each disease and on each 
region of the body. However, when urged to 
regard the volume as a textbook of differential 
diagnosis and to view it from the standpoint of 
a critical and analytical examination of the in- 
dividual lesions, they soon appreciate the wealth 
of material in the text, the uniform and con- 
sistent differential analysis of diagnostic cri- 
teria, and above all, they cannot but be im- 
pressed by the value of a specific, definitive 
terminology in the descriptions of the various 
roentgenological changes found in osseous le- 
sions. The student, too, may find difficulty in 
appreciating the degrees of bone density which 
Kerguson believes are characteristic for lues, 
nonspecific inflammatory disease neo- 
plasms, or he will fail to perceive the difference 
in appearance between sclerosis, condensation 
and non-reticulated areas in bone as differen- 
tiated by Ferguson, or again, the different ap- 
pearance of the various types of subperiosteal 
calcification. Careful reading and study of the 
book, however, will repay the reader and even 
though he may disagree that such individual 
differential characteristics do exist, he will 
benefit by attempts to base his diagnosis of 
bone lesions on the diagnostic criteria as defined 
by Ferguson. 

The book covers the entire skeleton in health 
and disease, not only in the descriptive text 
but with the aid of five hundred and fifty-four 
illustrative roentgenograms and eight clinical 
drawings. The characteristics of normal and 
diseased bone are presented objectively in each 
chapter. At the end of the chapter a short 
clinical abstract is listed for each roentgeno- 
gram reproduced. The new chapter on the spine 
adds greatly to the value of the book. It should 
be included in the library of every roentgenolo- 
gist and orthopedic surgeon and can be recom- 
mended most highly to every practitioner and 
student. 

R. S. BroMer 


THe Auronomic Nervous System: ANATOMY, 


PHYSIOLOGY, AND SURGICAL APPLICATION. 
By James C. White, M.D., Assistant Pro- 
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fessor and Tutor in Surgery, Harvard Medi- 
cal School; Chief of Neurosurgical Service, 
Massachusetts General Hospital, Boston, and 
Reginald H. Smithwick, M.D., Instructor in 
Surgery, Harvard Medical School; Assistant 
Visiting Surgeon, Massachusetts General 
Hospital. Second edition. Cloth. Price, $6.75. 
Pp. 469, with 92 illustrations. New York: 
The Macmillan Company, 1941. 


In the excellent Foreword of the book, Can- 
non remarks that “the opportunities of pro- 
gressing beyond the boundaries of familiar 
surgery seemed to have been coming to an end.” 
But that was true before Leriche in France, 
Adson and White and Smithwick in the United 
States started their impressive advances in 
applying surgical technique to the treatment 
of pathological states resulting from abnormal 
autonomic activity. 

This present second edition of the book by 
White and Smithwick tells of their share in the 
developments in this field. It does more, because 
it is an ample book both in scope and thorough- 
ness. The historical development of knowledge 
of the involuntary nervous system is followed 
by chapters on the anatomy and then general 
physiology. The latter chapter is particularly 
fine. It sums up the réle of the thoracolumbar 
division as “‘an emergency protective mecha- 
nism, which may not be functioning all the time 
but which is always ready to go into action to 
combat any variety of adverse circumstance. 
Some of the most common conditions which 
arouse its activity are pain, extremes of tem- 
perature, asphyxia, hemorrhage, infection, de- 
hydration and hypoglycemia. Furthermore, any 
form of intense emotion or psychic trauma may 
stimulate a generalized sympathoadrenal dis- 
charge. Cannon (1933) has emphasized the 
interesting fact that this mechanism may ac- 
tually be harmful unless the emotion is trans- 
formed into action.... Little attention has 
been paid to this effect by the medical profes- 
sion although it is of profound importance in 
human psychology.”’ Again to emphasize the 
authors’ comprehension of the clinical, one 
finds in the chapter on general physiology, “In 
health, visceral function is regulated so well by 
the autonomic nuclei in the hypothalamus that 
the normal individual is nearly unconscious of 
his internal organs. As Bard’s work (1939) has 
shown, this regulating center is normally kept 
in check by the cerebral cortex but when upset 
in any way it may work erratically and thereby 
cause disagreeable symptoms in many organs 


Book Reviews 


NOVEMBER, 1942 


of the body, viz., palpitation, vasomotor dis- 
turbances, insomnia and many varieties of 
gastro-intestinal disorders.” 

A brief review of such a book is impossible. 
Methods of study of the autonomic system are 
detailed and there is a full chapter on the drugs 
and hormones to be used both in study and 
therapy. 

Then follows Part II in which a wide range 
of clinical conditions based on autonomic sys- 
tem disorders is described. In the section on 
peripheral vascular disease, the portion dealing 
with Raynaud’s disease could not be improved. 

Reading the section on extremities, bones, 
joints and pain makes one wonder if the ortho- 
pedic surgeon will not be led to add some sur- 
gery of the sympathetic system to his arma- 
mentarium. 

The ophthalmologist will find a brief para- 
graph dealing with cervicothoracic ganglionec- 
tomy in retinitis pigmentosa, the urologist a 
chapter on the innervation of the urogenital 
tract and the internist no internal organ in his 
domain which cannot be modified in its per- 
formance by the neurosurgeon. 

In fact, while for several years we have now 
been told that the future of medicine lies along 
the road of biochemistry ’ the promise of surgery 
in this new field makes one suspect that the 
pendulum is more apt to swing back to anat- 
omy. 

Certainly every neurologist should want this 
book and there is no one working in any field 
of medicine who would fail to gain a great deal 
of knowledge from its study. This praise is war- 
wanted, because throughout, the book ts char- 
acterized by historical thoroughness, research 
diligence and remarkably good clinical acumen. 

Tuomas k. Davis 


CuinicaAL Aspects OF THE ELECTROCARDIO- 
GRAM INCLUDING THE CARDIAC ARRHYTH- 
miAs. By Harold FE. B. Pardee, M.D., Assist- 
ant Professor of Clinical Medicine, Cornell 
University Medical College; Associate At- 
tending Physician, New York Hospital; Con- 
sulting Cardiologist, Woman’s Hospital and 
Methodist Hospital, etc. Fourth edition re- 
vised. Cloth. Price, $5.75. Pp. 434, with 102 
illustrations. New York: Paul B. Hoeber, 
Inc., 1941. 


Pardee’s earlier editions of this now 
comprehensive volume on electrocardiog- 
raphy long stood as a monument of clarity to 
the students of this science. The fourth edition 
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retains much of the clarity of the earlier edi- 
tions, but has broadened in scope and grown in 
comprehension until it now constitutes a nearly 
complete reference work on the subject. The 
book is of extreme value to the advanced stu- 
dent of electrocardiography, for there is little 
of importance that is not amply covered; but 
for the younger physician certain portions are 
at times perhaps a bit too comprehensive and 
elaborate in electrical and physiologic detail. 
The portions of the book dealing with the pre- 
cordial leads are extremely well covered as to 
practical information and bibliography. Par- 
dee’s broad experience is manifest in the splen- 
did handling of such important subjects as the 
prominent Q3, low voltage QRS and T waves, 
and the problem of prognosis in relation to the 
electrocardiogram. While several well written 
treatises on electrocardiography have appeared 
in the past four years, this latest edition of 
Pardee’s is well justified on its merit. 
Warren B. Cooksey 


CANCER OF THE Face AND Mourtu: DiaGnosis, 
TREATMENT, SurGicAL Repair. By Vilray 
P. Blair, M.D., Sherwood Moore, M.D., 
and Louis T. Byars, M.D., St. Louis. Cloth. 
Price, $10.00. Pp. $99, with 260 text illustra- 
tions and 64 plates. St. Louis, Mo.: C. V. 
Mosby Co., Ig4l. 


This volume is essentially a résumé of the 
surgical experience of one clinic where approxi- 
mately 1,500 Cases of carcinoma arising from 
the epithelium above the clavicle have been 
treated during a period of twenty years. A brief 
chapter on the general care of the cancer pa- 
tient is followed by well illustrated sections, 
each of which deals with cancer of a single 
region. Tumors of the jaws and salivary glands, 
and moles, nevi and melanomas also receive 
adequate attention. The last 215 pages are 
devoted to carefully drawn sketches illustrating 
operative techniques and the details of plastic 
repair. 

\ short well written chapter on radiation 
therapy is compressed into nineteen pages and 
is accompanied by a good bibliography. Al- 
though the value of this method is rather grudg- 
ingly admitted in other portions of the book, 
the superiority of surgical procedures is implied 
if not openly claimed and the authors are much 
concerned over the growing enthusiasm of those 
‘advocating pseudosurgical practices that are 
of less than questionable value” and ‘‘claims 
that cannot always be verified by unequivocal 
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clinical experience.” It seems unfortunate that 
they did not bolster this attitude by the inclu- 
sion of carefully compiled surgical statistics from 
their ample material for comparison with figures 
published by recognized radiological centers. 
An effort is made to partially rectify this defect 
by including the five year statistics compiled 
for 780 patients of the late Dr. Fischel but these 
figures are not arranged for a comparative 
study. 

The clinical value of the book cannot be 
questioned but its usefulness is definitely 
marred by an obvious disregard for the work 
of others as evidenced by a dearth of references 
to the literature. The radiological chapter deals 
almost exclusively with palliative procedures 
and the treatment of the basal cell carcinoma. 
Radiation therapy in the treatment of meta- 
static cervical lymph nodes is condemned be- 
cause of the poor results obtained with roentgen 
therapy alone and most of the case histories are 
characterized by a surgical boldness not 
matched by the radiological techniques, many 
of which are incompletely described. Although 
this volume contains a plea for better coopera- 
tion between radiologists and surgeons it really 
represents the best that surgery has to offer in 
cancer of the head and neck. 

Cuarces L. Martin 


MepicaLt Procress Annual 1940: A SERIES OF 
Firry-rwo Reports PuBLisHeD DurincG 
1940 IN THE NEw ENGLAND JOURNAL OF 
Mepicine. Robert N. Nye, M.D., Managing 
Editor. Cloth. Price, $4.00. Pp. 625. Spring- 
field, Illinois: Charles C Thomas, 194l. 


One of the major problems in medicine is to 
provide some means whereby the physician 
may continue his education following gradua- 
tion. Obviously, a modern teaching program is 
not devised to saturate a medical student with 
sufficient information to meet all of his needs 
for the remainder of his professional career. 
Not only would this be impossible because so 
much data could not possibly be assimilated by 
the student in four years, but because the 
science of medicine is fast moving and vitally 
essential information is being added to our sum 
total of knowledge each day. Furthermore, 
even the specialist who limits his chief interests 
to a sharply restricted field, finds it exceedingly 
difficult, despite continuous daily reading, to 
keep abreast with all of the new and important 
articles which should be perused. It becomes 
necessary, therefore, to provide some type of 
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critical review to meet the requirements of the 
medical profession. The collection of §2 articles 
dealing with a wide variety of medical and sur- 


gical subjects, which appeared in the issues of 


the New England Fournal of Medicine during 
the year 1940, have now been bound in book 
form. They appear to be a sincere and earnest 
attempt to meet the needs of the advanced 
medical student, the practitioner, and the 
specialist. 

This collection of reviews has much to com- 
mend it. First, the topics selected are well 
chosen, 16 being surgical, 27 medical and a num- 
ber dealing with miscellaneous topics and the 
fundamental sciences, such as_ bacteriology, 
pathology, and physiology. Second, the authors 
who have prepared these articles are well quali- 
fied men who are capable of authoritative 
statements. Third, the subject matter is care- 
fully selected, not entirely on the basis that the 
material is new, but also that it has been ac- 
cepted and should be utilized. And, finally, 
they are short, to the point, and for the most 
part the material is presented in a terse, clear 
and understandable style. 

This collection of reviews is to be commended 
to all who are desirous of keeping informed in 
regard to the advances in medicine. If each 
article were carefully read and digested, it is 
unlikely that any recent contribution of impor- 
tance would be overlooked. These presentations 
also serve a very useful purpose as a basis for 
further study of the literature in any given 
subject. 

Cyrus C. Srurcis 


TUMORES BRONCO-PUL- 
MONARES: CANCER, SARCOMA, LINFOGRANU- 
LOMA. By Julio Palacio, Professor Adj. de 
Clinica Medica de la Fac. de Med. de Bs. 
Aires; Director del Dispensario Municipal de 
Vias Resp. No. 2, and Fgidio S. Mazzei, 
Prof. Adj. de Clinica Medica de la Fac. de 
Med. de la Plata; Jefe de Clinica de la Cate- 
dra del Prof. Castex, etc. Paper. Pp. 401, with 
129 illustrations. Buenos Aires: El Ateneo, 
1940. 

The authors’ personal experience with 120 
cases of primary malignant disease of the lung 

and the knowledge gained by a review of 1,200 


PRIMITIVOS MALIGNOS 


references are presented here. Their own cases 
from the Catedra Clinica Medica of Prof. Dr. 
M. R. Castex of Buenos Aires were worked up 
completely from a clinical, roentgenologic, and 
in most cases also from a pathologic point of 
view, and the data are presented in a way un- 
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derstandable by those with even a minimal 
knowledge of Spanish. Particularly worthy of 
mention are some colored plates of pathologic 
and bronchoscopic specimens. Of interest to 
radiologists is the presentation and correct 
evaluation of the various roentgenologic pro- 
cedures and their findings. The authors offer 
nothing new in way of treatment for bronchio- 
genic carcinoma. Sarcoma of the lung, a very 
rare lesion, was encountered twice in the au- 
thors’ series. 

This monograph is a noteworthy contribution 
to the better knowledge of malignant pulmo- 
nary tumors, a subject of growing interest, im- 
portance and complexity and merits serious 
consideration by clinicians, surgeons, radiolo- 
gists and pathologists, all of whom can well 
derive profit from this book. 

T. Leppy 


EsTUDIO RADIOLOGICO DE LA EQUINOCOCCOSIS 
PULMONAR. By Manuel Arce and Francisco 
Arce, Jefes del Servicio del Departmento de 
Radiodiagnéstico del Hospital Asilo de San 
Rafael, Hospital del Nino Jesus y Clinica de 
Pediatria de San Carlos. Coleccién Espanola 
de Monografias Médicas. Director: Dr. J. 
Puig Sureda. Paper. Pp. 75, with 36 illustra- 
tions. Barcelona: 1941. 


The authors, who are well known for their 
work on various intrathoracic diseases and par- 
ticularly for their bronchographic studies of 
them, report here some important observations 
they have made on hydatid disease of the 
lungs. Even though the lesion is uncommon in 
this country at present, it may be that soldiers 
and sailors returning after the war may present 
this lesion with sufficient frequency to necessi- 
tate serious consideration of it in roentgenologic 
differential diagnosis. In this volume the authors 
present the fundamentals of bronchography 
as it applies to this lesion; they then discuss 
closed hydatid cysts and their complications 
and their treatment, the various causes and 
types of rupture of the cyst into the bronchi, 
secondary manifestations due to sequelae or 
to residual changes, which produce suppuration 
or break down of tissues, and then echinococcosis 
of the pleura, multiple primary hydatid disease 
and echinococcal infection of the base of the 
lungs. There is a bibliography of 106 references. 
This book deserves study by all roentgenologists 
and others who may be actively concerned 
with diseases of the lungs. 

EK. T. Leppy 
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Cuappce, C. C., and Davipson, D. T. A study 
of the relationship between fetal position and 
certain congenital deformities. ¥. Pediat., 
April, 1941, 78, 483-493. 

Uterine pressure is accepted as a cause of cer- 
tain congenital deformities. The authors feel 
that the exertion of this pressure depends on 
fetal posture in part. By studying the attitude 
of the fetus as a whole they were able to trace 
the mechanism of the production of certain de- 
formities. Their interest in the subject was 
stimulated by an infant born with marked lat- 
eral bowing of the femurs. In order to explain 
such a deformity they postulated uterine pres- 
sure as a mesially directed force and some lat- 
erally directed force at the apices of the con- 
cavities of the bowed femurs to act as a fulcrum. 
To find such a fulcrum they folded the child’s 
legs tailor-fashion so that each leg met the op- 
posite femur at right angles. To their surprise 
the child was perfectly contented in _ this 
cramped position and objected to any attempt 
to alter it. They call this the “position of com- 
fort.” This indicated that the child had become 
accustomed to this position in utero and further 
confirmation was found in the roentgenogram 
which showed lateral dislocation of the hips 
which could only result from a laterally directed 
force. 

With this first case as a stimulus they made 
routine studies on newborn infants and were 
able to uncover deformities which had not been 
suspected. They feel that their theory offers an 
excellent explanation for the production of con- 
genitally dislocated hips. Pressure is necessary 
for the conversion of the cartilaginous acetabu- 
lum and femoral head into bone. The integrity 
of the hip joint is dependent mainly on the joint 
capsule even in normal fetal position. Disloca- 
tion might occur suddenly with normal acetab- 
ula due to excessive uterine pressure and yield- 
ing of an over-strained capsule and complete 
dislocation occur. In many cases, however, a re- 
laxed capsule is present and roentgenograms 
show delayed ossification of the acetabula and 


delayed appearance of the femoral capital epiph- 
ysis. The authors suggest capsular relaxation 
may be due to the relaxing hormone of the 
mother. 

Dislocations were also present in the knee 


joints and rarely in the shoulder, elbow and hip 
joint. 


The authors include illustrations of several 
unusual and interesting “positions of comfort” 
and diagrammatic illustrations of the roentgen 
findings in congenital dislocation of the hips. 
They feel that determination of the “position of 
comfort” should form a part of the routine ex- 
amination of the newborn in order to explain ex- 
isting deformities and, more important, to an- 
ticipate and prevent possible deformities. 


R. M. Harvey. 


GENITOURINARY SYSTEM 


Danecius, GERHARD. Kidney stones simulating 
biliary concretions. Radiology, March, 1941, 
3%, 324-333: 

Very little attention is paid in the roentgen 
literature to the fact that’kidney stones may be 
mistaken for stones in the biliary tract. The au- 
thor describes and gives roentgenograms of 3 
such cases. The first patient was a woman of 
thirty-six who had symptoms of osteomyelitis, 
the second a man of twenty-seven who had no 
symptoms except vague pain on the left side 
and the third a very obese woman of forty-five 
who had the typical clinical picture of cholecys- 
titis which was found on operation to be caused 
by a strawberry gallbladder and cholecystitis. 
None of these patients had any urinary symp- 
toms and in all of them the roentgen picture 
was typically that of a gallbladder filled with 
stones, except that in the second case the stones 
were on the left side and examination showed 
that there was no situs inversus. In all the cases 
further study showed the stones in the kidney. 

Laminated kidney stones, which are the ones 
most apt to be confused with biliary stones, 
may be formed in calyces with defective drain- 
age when there has been infection of any kind. 
There was no evidence of tuberculosis in any of 
the cases described.— Audrey G. Morgan. 


706 


/ 


— 
_ 


VoL. 45, No. § 


E., and Honxe, E. M. Unilateral 
fused kidney with bilateral ureteral bifurca- 
tion. Urol., May, 1941, 45, 682-684. 


PIERSON, 


Over 300 cases of unilateral fused kidney 
have been reported in the literature. The au- 
thors report a case in a woman, aged fifty-eight, 
who had persistent pyuria. Survey films of the 
abdomen were exposed with opaque catheters in 
each ureter. The left catheter was found to lie 
laterally to its normal course and the right ure- 
ter crossed the midline over the upper sacrum. 
Retrograde pyelograms showed bifurcation of 
the left ureter at the junction of the middle and 
lower thirds. The right ureter was also bifur- 
cated. Five of the described in the 
literature of unilateral fused kidney had bifur- 
cated ureters. The authors’ case is the first re- 
ported case discovered antemortem.—R. M. 


Harvey. 


cases 


Boyp, M. L. The significance of sensory paraly- 
ses in poliomyelitis patients in whom renal 
calculi develop. ¥. Uro/., May, 1941, £5, 647 
651. 

The author calls attention to the obscuring of 
symptoms in the presence of renal calculi in 
poliomyelitis patients due to sensory changes. 
Urinary infections are common in paralysis 
cases and factors are present which lead to 
stone formation. It is therefore very important 
to take measures to prevent stone formation, 
clear up urinary tract infections when they 
occur, and make regular routine survey films 
of the abdomen to detect the presence of cal- 
culi which do not make themselves evident 
by the usual symptomatology. The fluid intake 
should be adequate, acidification of the urine 
should be maintained and frequent changes of 
position of the patient should be made. 

The author quotes the case of a doctor’s son 
who developed an obscure fever following the 
onset of paralysis. He did not complain of uri- 
nary symptoms, however, and the fever was at- 
tributed to his poliomyelitis. When an exami- 
nation was finally made of the urinary tract the 
patient was found to have a large stone in the 
left ureter with long-standing chronic pyelone- 
phritis.—R. M. Harvey. 

ALEXANDER, J. C. Pneumopyonephrosis in di- 

abetes mellitus; case report. ¥. Uro/., April, 

1941, £5, §7 


$70. 


rhe author reviews the literature on pneu- 
maturia, meaning air or gas in the urine. Sena- 
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tor divides pneumaturia into 3 classifications: 
(1) atmospheric air introduced by cystoscopy or 
catheterization; (2) fistulous air from connec- 
tion of the urinary tract with a hollow viscus, 
and (3) fermentation by the action of organisms 
on glucose-containing urine. The author is con- 
cerned with the latter classification. 

His patient was a female diabetic, aged sixty- 
three, who was admitted complaining of left 
flank pain, frequency, chills and fever, and with 
the history of having passed a small stone. A 
scout film of the abdomen showed a spontane- 
ous air pyelogram of the left kidney. At cystos- 
copy the left ureter could not be catheterized 
due to edema. Later thick foul urine was ob- 
tained from the left renal pelvis. No gas bubbles 
escaped from the catheter which was anchored 
in the left kidney for drainage. The patient’s 
general condition became worse and a second 
scout film of the abdomen showed gas sur- 
rounding the entire left kidney. The capsule was 
separated from the renal cortex at the lower 
pole for at least 1 cm. An attempted retrograde 
pyelogram showed that the gas had extra- 
vasated from the kidney pelvis under the cap- 
sule. At operation the capsule ruptured and gas 
and serosanguineous fluid escaped. This fluid 
showed colon bacillus and Staphylococcus albus 
on culture. A fecal odor was present. 

The author feels that instrumentation is con- 
traindicated where scout films show the pres- 
ence of pneumaturia and that immediate 
nephrostomy or nephrectomy should be per- 
formed.—R. M. Harvey. 


Rose, D. K. Influence of psoas major muscle on 
kidney function. ¥. Urol., April, 1941, 45, 
558 569. 


The psoas major muscle is important because 
through its relation to the ureter and kidney 
pelvis it may cause urine stasis and secondary 
functional alterations in smooth muscle. These 
alterations vary from hyperplasia to complete 
decompensation. The author found at the dis- 
section table that the relation of the kidney to 
the psoas major muscle presents certain vari- 
ants. These are (1) variations in size of the 
psoas shadow according to habitus of the in- 
dividual; (2) variations in relation of position of 
kidney and ureter to the psoas muscle; (3) 
variations in course of ureter in gaining its posi- 
tion on the muscle, and (4) variations in the 
position of the hilum in relationship to the inner 
border of the kidney, whether anterior or pos- 
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terior. Posterior rotation is especially important 
since it might force the ureter to climb upward 
to reach the anterior surface of the muscle. 

The author feels that contraction of the psoas 
shadow may cause interruption of normal ure- 
teral peristalsis. In the presence of a thick psoas 
and a mobile kidney the ureter must climb over 
the psoas belly and this could prevent descent 
of a calculus. Furthermore heavy connective 
tissue bands may form at these points of physio- 
logic interference with ureteral function. All 
these stasis factors have importance in infec- 
tion, stone formation, and pain or back pressure 
damage to renal function. To bring out these 
points intravenous urograms without abdomi- 
nal pressure and with erect films are necessary. 

Illustrative urographic films are shown show- 
ing various effects on the abdominal ureter, es- 
pecially at the ureteropelvic junction by varia- 
tions in the relation between kidney, ureter and 
psoas muscle.—R. M. Harvey. 


BENJAMIN, BEN, and Ratner, Max. Hyperten- 
sion associated with unilateral chronic atro- 
phic pyelonephritis; occurrence in a child in 
whom no decrease of blood pressure followed 
nephrectomy. 4m. F. Dis. Child., May, 1941, 


67, 1051-1063. 


Benjamin and Ratner report the case of a six 
year old boy who had hypertension associated 
with pronounced atrophic pyelonephritis, and 
marked functional impairment of one kidney 
and no evidence of any other abnormality. He 
was subjected to nephrectomy. There was no 
decline of the systolic or the diastolic blood 
pressure immediately after the operation or 
during the following six months. Retrograde bi- 
lateral pyelogram showed a relatively normal 
right renal pelvis and ureter and a markedly 
distorted left renal pelvis with absence of caly- 
ces. They review the subject briefly to empha- 
size the inadequacy of the present knowledge of 
the etiologic relationship between hypertension 
and nephropathy. In their case, it appeared rea- 
sonable to expect a favorable result. They con- 
clude that the relation between hypertension 
and renal disease requires further study and 
elucidation. It appears impossible at present to 
formulate definite criteria for the selection of 
cases of unilateral nephropathy and hyperten- 
sion in which it may be expected that nephrec- 
tomy will be followed by a reduction of blood 
pressure in every instance. For any child who 
has chronic hypertension associated with renal 
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disease a urologic examination is advisable. If 
the examination clearly demonstrates the pres- 
ence of a unilateral renal lesion and there is no 
contraindication to operation, nephrectomy 
may be justified.—R. S. Bromer. 


Sranc, H. M., and Herrzoa, A. J. Primary car- 
cinoma of the ureter. ¥. Uro/., April, 1941, 
455 §19-§26. 

The number of cases of primary carcinoma of 
the ureter reported to date, including the au- 
thors’ cases, now totals 155. Secondary tumors 
of the ureter are usually implantations from 
papillary renal carcinomas. Primary tumors 
arise from transitional epithelium and are 
squamous cell type, as a rule. They may be flat 
or papillary. 

The authors report 4 cases. In each case pye- 
lography showed ureterectasis and pyelectasis. 
All 4 cases were histologically squamous cell 
carcinoma; 3 cases were in elderly men and 1 
in a young woman. One case survived four years 
without evidence of recurrence. The usual com- 
plaints were pain and hematuria. Cystoscopic 
examination often reveals these tumors project- 
ing from the ureteral orifice. The differential di- 
agnosis includes renal calculi, neoplasms of the 
renal pelvis and bladder and tuberculosis. 

The prognosis is very poor. In a series of 62 
cases the operative mortality was 27 per cent 
and only 2 cases were well five years postopera- 
tively. The treatment is complete nephro- 
ureterectomy. Irradiation postoperatively is of 
value in relieving the pain of metastatic lesions. 


R. M. Harvey. 


Lazarus, J. A. Metastatic ureteral obstruction 
following carcinoma of the ovary; report of 
an unusual case of pyonephrosis resulting 
from a metastatic carcinoma of the ureter. 
F. Urol., April, 1941, £5, §27-535. 

Direct extension of cancer of the cervix, pros- 
tate and bladder to the ureter 1s common but 
true metastasis by way of the blood stream or 
lymphatics is rare. The author’s criteria for 
metastasis includes establishment of a primary 
malignant focus elsewhere, similarity of the 
ureteral tumor cells to the original tumor, and 
microscopic demonstration of the malignant 
cells in the lymphatics or blood vessels of the 
ureteral wall. The author summarizes 17 cases 
from the literature and adds 1 of his own. The 
primary lesion in 7 of these cases was in the 
prostate. The bladder, cervix and breast were 
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the primary sites in 2 cases each, and the bron- 
chus, stomach, urethra and ovary were the sites 
in single instances. 

His case was a female, aged sixty-eight, ad- 
mitted with signs of a severe unilateral kidney 
infection which at operation was found to be 
secondary to a metastatic lesion of the ureter. 
The primary tumor was a squamous cell car- 
cinoma arising within a dermoid cyst of the 
ovary. The symptoms of this lesion are those of 
anv obstructive ureteral lesion. 

In view of the common occurrence of primary 
tumors of the pelvic organs and the rich 
lymphatic anastomosis between these organs 
and the ureter it is difficult to understand why 
metastatic lesions of the ureters are not more 
common. The author does not feel that the 
downward flow of lymph in the ureteral wall is 
the explanation since no cases of ureteral me- 
tastasis secondary to kidney tumors have been 
reported. R. M. Harvey. 


GiunToLi, Lorenzo. Corpo estraneo di cera in 
vescica. (Wax foreign body in the bladder.) 
Radiol. med., April, 1941, 28, 234-235. 

The author describes the case of a man, aged 
twenty-five, who complained of continuous 
suprapubic pain. Roentgen examination showed 
a reniform body of slight opacity in the bladder. 
It proved to be a mass of wax which looked like 
a candle bent on itself by a temperature which 
had been high enough to soften but not to melt 
it. The patient said he had had a gonorrheal 
urethritis for which medicated candles had been 
inserted into the urethra. At the same time the 
physician was giving urethral dilatations witha 
Benniquet sound. Apparently the wax had been 
pushed through the posterior urethra by the 
sound. One case of a wax foreign body in the 
bladder has been described previously.—Au- 
drey G. Morgan. 


LoeEs, M. J. \ case of adrenal cortical tumor 
without endocrinological symptoms. 7. Uro/., 
May, 1941, 45, 785-793. 


Adrenal tumors arise from cortex, 
medulla or their innervating sympathetic 
nerves. The cortex is mesodermal in origin and 
its tumors are therefore epithelial. The medulla 
is ectodermal in origin and, like the sympathetic 
nervous system, arises from the neural crest. 
The medulla is a part of the chromophil system 
and contains discrete masses of tissue which se- 
crete adrenalin. Other parts of this system are 
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the paraganglia of the sympathetic nervous sys- 
tem, the collateral ganglia of the abdominal re- 
gion including the aortic bodies, and the carotid 
bodies and glomus coccygeum. Cells of this 
system contain granules which stain yellow or 
brown in the presence of chromium salts. 

The cortical system consists of the cortex of 
the adrenal gland, and accessory cortical bodies 
near the ovary or testis. The cortex secretes a 
hormone essential to life. An excess of this hor- 
mone causes an adrenal genital syndrome, con- 
sisting of sexual precocity, pseudohermaphrc- 
ditism, and changes in sexual character after 
maturity, as virilism. The syndrome called hir- 
sutism consists of endocrine imbalance, pig- 
mentation, obesity, hypertrichosis, muscular 
weakness, male voice, cessation of menstruation 
and psychic disorders. Hyperplasia of the cor- 
tex in intrauterine life results in pseudoher- 
maphroditism. In males feminization and homo- 
sexuality occurs. Some cortical tumors show 
evidences of malignancy without the endocrine 
disturbances. 

Ewing classifies cortical tumors as hyper- 
plasias, adenomas and carcinomas. Geschickter 
states that benign cortical adenomas are found 
in one-third of all postmortems. Carcinomas of 
the cortex are very malignant, locally invasive 
and metastasize early. 

The case which the author presents was that 
of a woman, aged forty-eight, complaining of 
weakness and weight loss for two years. Physi- 
cal examination revealed a large abdominal 
mass. A survey film of the pelvis showed down- 
ward and inward displacement of the right kid- 
ney by a large mass. Bilateral pyelograms 
showed the upper pole of the right kidney com- 
pressed downward and rotated. Perirenal in- 
suffation showed a retroperitoneal mass above 
and apart from the right kidney. At operation 
a tumor weighing 1,100 grams was removed, 
which histopathologically was a hypernephroma 
of the adrenal cortex. The patient was given 
postoperative roentgen therapy and rapidly 
gained in weight and strength. Eighteen months 
after operation she was apparently in good 
health. She had regained 40 pounds and her 
blood pressure was normal.—R. M. Harvey. 


Hacpert, B. Mixed leiomyoma and lymphangi- 
oma of the epididymis; report of a case. F. 
Urol., April, 1941, 25, 536-538. 


Only 54 primary malignant tumors of the 
epididymis have been reported and 22 benign 
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tumors. The author reports a case of mixed 
leiomyoma and lymphangioma, a tumor which 
has never been described before. His patient 
was a colored male, aged sixty, who was admit- 
ted for prostatectomy. On discharge a swollen 
epididymis was noted and the patient returned 
later for its removal. The histological sections 
showed smooth muscle tissue and lymph capil- 
laries embedded in a connective tissue stroma. 


—R. M. Harvey. 


Hurrman, L. F. Interstitial cell tumor of the 
testicle: report of a case. ¥. Uro/., May, 1941, 
45, 692-698. 


The author summarizes the 9 previously re- 
ported cases of testicular tumors arising in the 
interstitial cells of Leydig and adds a case of his 
own. They are usually benign, encapsulated and 
yellow or brown in color. They give a negative 
test for prolan. Precocious development of the 
body and genitalia have been reported in some 
cases. The interstitial cells of Leydig are epi- 
thelioid cells of connective tissue origin and are 
found in the spaces between the seminiferous 
tubules. Their number varies with the individ- 
ual. They are numerous in fetal life, decrease 
from birth to puberty and then increase until 
adult life. They are large polymorphous cells 
with abundant acidophilic cytoplasm contain- 
ing lipoid and pigment. 

The author’s case was a boy of six years. He 
had a moderate growth of pubic hair and slight 
enlargement of both breasts. The left testicle 
was twice the normal size, firm, smooth and 
slightly tender. Friedman test was negative. 
Roentgen films of the bones were negative. 
Orchidectomy was done and the pathological 
diagnosis was interstitial cell tumor of the tes- 
tis: Two years later the boy showed normal de- 
velopment although pubic hair and enlarged 
breasts persisted.—R. M. Harvey. 


Ormonp, J. K., and Prince, C. L. Malignant 
tumors of the testicle. 7. Uro/., May, 1941, 
45) 68 5- 691. 


Among 319,000 men, women and children 
treated at the Henry Ford Hospital in twenty- 
six years there were only 21 malignant testicu- 
lar tumors. Swelling and pain are the common- 
est symptoms. Other complaints are due to the 
occurrence of metastases. Length of history 


does not parallel tumor size. The majority of 


tumors in the authors’ series were smooth and 
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not very large. They did not find hydrocele to 
be a common occurrence with the tumor. 

Metastases occur along the spermatic artery 
lymphatics to the retroperitoneal nodes, and 
eventually to the spermatic, epigastric, medias- 
tinal and supraclavicular nodes. Metastases to 
the lungs may occur through the spermatic vein, 
The differential diagnosis lies between syphilis, 
tuberculosis, hydrocele, hematocele and benign 
tumor. Cryptorchidism appears to have a defi- 
nite relationship to the disease but occurred 
only once in the present series. Single type cells 
and mixed cell tumors are found. 

The five accepted methods of treatment are 
(1) orchidectomy; (2) deep roentgen therapy; 
(3) orchidectomy plus deep roentgen therapy; 
(4) orchidectomy plus pre- and postoperative 
roentgen therapy, and (5) radical orchidectomy 
with removal of the draining lymphatics. The 
most effective is a combination of orchidectomy 
and roentgen therapy. 

In the reported series of cases 10 had no evi- 
dence of metastasis when first seen and of these 
IO cases, $O per cent survived more than four 
years. The remaining 11 had demonstrable me- 
tastases when first seen and all but 3 who could 
not be traced were dead within two years. 


R. M. Harvey. 
SKELETAL SYSTEM 


Coste, F., and Gaucuer, M. La sciatique dite 
“‘rheumatismale”’ a-t-elle vécu? Sciatique et 
arthrose lumbosacrée. Facteurs non-verté- 
braux des sciatiques. Conséquences théra- 
peutiques. (Is there such a thing as rheumatic 
sciatica? Sciatica and lumbosacral arthritis. 
Non-vertebral factors in sciatica. Conclusions 
in regard to treatment.) Presse méd., Sept. 
23, 1941, g9, 1012-1016. 


There has been an increasing tendency to at- 
tribute sciatica to posterior hernia of the inter- 
vertebral disc, particularly since reports have 
been made by American authors of a large num- 
ber of successful operations in cases due to this 
cause. The authors believe, however, that while 
a certain number of cases of sciatica are due to 
this cause and certain others to repeated slight 
trauma causing compression of the disc without 
going so far as to cause hernia, the question is 
involved and more frequently there are a num- 
ber of factors in the etiology and even though 
the old designation of rheumatic sciatica is per- 
haps to be rejected, nevertheless cold and 
dampness and exposure are factors in the causa- 
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tion of this condition. Rest with the patient ly- 
ing down is still a valuable element in treat- 
ment. Further methods of treatment are anti- 
pyrine, salicylates and roentgen irradiation. 
The diagnosis of hernia of a disc as the cause of 
the condition can be made by lipiodol examina- 
tion and if herniated disc is found laminectomy 
is indicated.— Audrey G. Morgan. 


évolutives 
gravidiques et image lipiodolée caractéris- 
tique des hémangiomes médullaires. (Case of 
hemangioma of the spinal cord with charac- 
teristic lipiodol picture and exacerbation dur- 
ing pregnancy.) Presse méd., Sept. 10-13, 
1941, 49, 964-965. 


P. Poussées 


A woman twenty-six years of age at the time 
of her second pregnancy in 1937 came for ex- 
amination on account of pain in the arms and 
difficulty in walking. She had had the same 
symptoms beginning with the second monthof 
her first pregnancy eight years before, but they 
had disappeared completely after the child was 
born. They had reappeared with the second 
month of the present pregnancy. This time 
again they disappeared after the delivery of a 
normal child. But in December, 1940, the pain 
began again without pregnancy and this time 
did not show any tendency to decrease. The 
pain was a characteristic nerve-root pain and 
there were also disturbances of sensation. The 
fact that there had been exacerbations during 
both pregnancies suggested that it was an an- 
gioma of the spinal cord and lipiodol examina- 
tion was made. The lipiodol outlined tortuous 
vessels on the surface of the spinal cord extend- 
ing from the second to the seventh dorsal verte- 
bra. Laminectomy showed that the tumor was 
inoperable; the wound was closed and roentgen 
treatment given. 

This case suggests that such nerve-root pain 
with exacerbation during pregnancy indicates a 
diagnosis of angioma of the spinal cord. A simi- 
lar case has been described in which hemangi- 
oma of a vertebra was found, but the roent- 
genogram in that case had shown osteoporosis 
of the affected vertebrae.—Audrey G. Morgan. 
WeINBREN, M. Tomography of the spine and 
> sternum. Brit. Radiol., Oct., 1940, 73, 


\ survey of the medical literature and visits 
to various hospitals have shown that tomography 
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is used chiefly in examinations of the chest. 
Even here some writers claim that its value has 
been exaggerated but there is no doubt it has 
come to stay. The author finds, however, that 
tomography may be of great value in demon- 
strating fracture or infection of the spine or 
sternum in cases in which diagnosis from rou- 
tine films has been doubtful. It is useful in dif- 
ferentiating between slight degrees of kyphosis 
resulting from slight compression fractures and 
adolescent kyphosis and in demonstrating the 
degree of consolidation in fractured vertebrae, 
showing lack of complete consolidation in cases 
that appear completely consolidated on the or- 
dinary film. The position of intervertebral discs 
which have been forced into the bodies of the 
vertebrae by trauma may be demonstrated and 
these herniated parts of discs may explain cer- 
tain symptoms. The best means of demonstrat- 
ing the extent of callus formation in fractured 
vertebrae is by tomography. It may be used to 
make a differential diagnosis between old frac- 
tures and caries and between infection and in- 
jury. The best way to demonstrate the extent 
of tuberculous caries is by tomograms. Second- 
ary deposits from the breast have been demon- 
strated by tomography when routine roent- 
genograms did not show them. The sternum is 
very hard to demonstrate by routine roent- 
genography and tomography has been found 
useful in demonstrating various pathological 
conditions in the sternum. 

The greater part of the article is devoted to 
tomograms illustrative of the various condi- 
tions discussed.—Audrey G. Morgan. 


Morris, HuGu. Suprasternal bones demon- 
strated in the living subject. Brit. ¥. Radio/., 
Oct., 1940, 73, 356. 


A case is described in a man of thirty-two 
who came for examination for arthritis of the 
left ankle. But he complained of vague pains in 
other locations, particularly the sternum of 
which roentgenograms were made. They showed 
two suprasternal bones. 

These bones are found in about 3 per cent of 
autopsy material but are rarely seen in the liv- 
ing subject. They vary in size from that of a 
grain of barley to that of a hazelnut and are of 
the same structure as the sternum with which 
they are fused in about bo per cent of the 
cases. They occur as isolated anomalies, not 
associated with cleft sternum or cervical rib.— 
Audrey G. Morgan. 
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Horwitz, THomas. Monomelic medullary os- 
teosclerosis of unknown etiology. Radiology, 
March, 1941, 36, 343-351. 


A case is described of a benign bone lesion 
which, so far as the author has been able to de- 
termine, has not been described before. The pa- 
tient was a woman of twenty-seven who came 
for treatment for a sciatica on the right side. 
Neither this nor the subclinical scurvy that was 
found on examination appeared to be related 
etiologically to the bone change found on roent- 
gen examination. 

The bone change was limited to the pelvis and 
left lower limb, that is to the derivatives of the 
left hind limb bud, the ischium, pubis, femur, 
patella, tibia and astragalus. There was no de- 
formity or shortening of the affected bones and 
the joints were not involved. There was a dif- 
fuse osteosclerosis, involving chiefly the medul- 
lary region of the bones. In some places the cor- 
tex was found thickened from the inner side but 
there was no evidence of involvement of the 
periosteum. The normal spongiosa had been re- 
placed by densely sclerotic bone. The new- 
formed bone consisted of irregular segments of 
immature and adult bone arranged in curious 
forms. 

This lesion is thought to be due to a develop- 
mental disturbance of the affected hind limb 
bud but its exact etiology is not known.—Au- 
drey G. Morgan. 


Reeves, Rosperr J., and Bayiin, Georce J. 
Osteochondrodystrophy (Morquio). Radio/- 
ogy, March, 1941, 76, 362-366. 


Morquio in 1929 described an unusual picture 
of familial chondrodystrophy with dwarfism, 
kyphosis, genu valgum, pes planus and flabbi- 
ness of the muscles. Since that time some 30 
cases have been described. 

The authors report 2 cases in a brother and 
sister. The boy, five years of age when first 
seen, was said to have had “dislocated hips, 
knees and ankles” since he was one year of age. 
He could not support himself without crutches 
and his muscles were flabby. Laboratory stud- 
ies were normal. There was no disturbance of 
calcium and phosphorus metabolism as _re- 
ported by Morquio. Roentgen examination 
showed bilateral dislocation of the hips, de- 
layed growth of the epiphyses, retarded devel- 
opment of all the carpal and tarsal bones and 
flattening and broadening of the distal diaphy- 
ses of the long bones, especially the femurs. The 
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epiphyses were very ragged and of irregular 
density. This patient was followed up from 1931 
to 1940. In 1937 he was treated for stricture of 
the esophagus. The skeletal deformities are now 
quite marked and the chest is distorted by the 
extreme kyphoscoliosis. His sister, a year older, 
presents practically the same symptoms. 

These cases are presented in order to stimu- 
late a further study of the cause of the disease. 
—Audrey G. Morgan. 


Turpin, R., and Coste, F. La polyostéochon- 
drite. (Polyosteochondritis.) Presse méd., 
Oct. 21, 1941, £9, 1136-1139. 


Two cases are described in a father aged 
forty and a son aged ten. Both showed the same 
bone deformities, consisting of flattening of the 
bodies of the vertebrae, resulting in short stat- 
ure and flattening of the heads of the femurs. 
The father had had difficulty in walking since 
childhood and his hands and feet were out of 
proportion to the other bodily measurements, 
but he had been able to perform his military 
service. The picture was that of an old osteo- 
chondritis. 

The authors hold that this is the same dis- 
ease that, in individual bones, has been called 
by as many as 30 names of men who have first 
described the condition in that particular 
bone, such as Calvé’s disease of the hip, Kéh- 
ler’s disease of the scaphoid, Kienbéck’s disease 
of the semilunar bone, Friedrich’s disease of the 
sternal end of the clavicle, etc. In all cases it is a 
growth injury of the bones involved developing 
on the basis of some constitutional predisposi- 
tion, the exact nature of which is not known. 
Though this point is not emphasized in the 
literature it is often familial. Cases are cited 
from the literature. In the systematic examina- 
tion of the skeletons of 100 couples the authors 
found that 17 of them had roentgen signs of 
osteochondritis, though none of these 34 per- 
sons complained of any symptoms. 

This polyosteochondritis, due to a disturb- 
ance of ossification of the growth cartilages, is 
connected by various transition forms with the 
various forms of juvenile osteochondritis.—Au- 
drey G. Morgan. 


LuCHERINI, Tommaso, and Giacosini, ELto. 
Osteocondropatia universale familiare endo- 
crina. (Familial generalized endocrine osteo- 
chondropathy.) Radiol. med., March, 1941, 
28, 141-167. 
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Four cases of the above disease are described 
in the children of one family—two brothers and 
two sisters. The patients were twenty-one, sev- 
enteen, sixteen and fifteen years of age. They 
belonged to a family of seven children, the first, 
second and seventh of whom were not affected. 
There was no family history to explain the dis- 
ease. There were no malformations in the family 
and no history of syphilis or tuberculosis. One 
grandfather was a drunkard. 

Enlargement and flattening of the joints had 
begun in one of the patients at the age of three 
and in the others at the age of seven; that is, at 
those ages the deformity had become great 
enough so that the parents noticed it. It had 
gradually increased in all of them until at the 
time of examination all the joints were affected. 
The patients all had the appearance of adults 
and a characteristic depression of the bridge of 
the nose. The trunk was slightly flexed forward 
as a result of flattening of the bodies of the ver- 
tebrae; the thorax and spinal column were de- 
formed so that the trunk was short in propor- 
tion to the length of the limbs. The gait was un- 
certain, with moderate valgism of the legs and 
exaggeration of the normal lumbar lordosis due 
to malformation of the bodies of the vertebrae 
and changes in the heads of the femurs. 

Though the changes were in the epiphyses 
these could not be called cases of epiphysitis, 
for there were no evidences of inflammation. 
Differential signs from the usual forms of bone 
disease in young subjects, such as Kohler’s dis- 
ease, Kienbdck’s disease, Calvé-Perthes’ and 
Ribbing’s disease are given. 

In addition to the joint changes all the pa- 
tients showed unusual size of the sexual organs 
and early development of secondary sex char- 
acters and also precocious mental development. 
In 2 of the cases there were changes in the 
electrocardiogram indicating myocarditis. 

The author concludes that this disease was 
probably caused by some abnormality of the 
hypophysis. The secretion of the anterior lobe 
of the hypophysis is the growth hormone, and 
abnormal sexual development is caused by 
dysfunction of this gland. There were digital 
impressions and diastasis of the sutures, es- 
pecially the lambdoid suture in 3 of the patients 
indicating possible hydrocephalus and resultant 
injury of the hypophysis. Lumbar puncture was 
not permitted. 

None of the treatments used so far, including 
extracts of hypophysis and parathyroid, min- 
eral and vitamin treatments, short waves and 
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roentgen irradiation have had any effect.—Au- 
drey G. Morgan. 


Tuomas, H. W., Merepitn, T. N., and Wun- 
pERLY, H. L. Osteodystrophy disseminata. 
F. Pediat., May, 1941, 78, 638-642. 


Three distinct types of pathologic conditions 
of bones, in which widespread rarefaction with 
cyst formation occurs, are recognized and may 
be differentiated through metabolic studies. 
The types are hyperparathyroidism, renal rick- 
ets and osteodystrophia disseminata. All show 
histopathological changes characteristic of os- 
teitis fibrosa cystica. The non-protein nitrogen 
is elevated in renal rickets and normal in the 
other two; the blood calcium is elevated in hy- 
perparathyroidism and normal in the other two, 
the fibrocystic changes are generalized in renal 
rickets and hyperparathyroidism and localized 
in osteodystrophia disseminata; the serum 
phosphatase is high in all three; urinary calcium 
excretion is high in hyperparathyroidism and 
intestinal calcium excretion high in the other 
two; skin pigmentation is present in only osteo- 
dystrophia disseminata in which sexual pre- 
cocity occurs. 

Osteodystrophia disseminata was first recog- 
nized as an entity in 1931. It is characterized by 
multiple areas of osteitis fibrosa cystica limited 
to one side of the body. Sexual precocity and 
pigmentation help to differentiate the disease. 

The authors report a case of osteodystrophia 
disseminata in a male, aged three, with cystic 
changes in the right femur, tibia, maxilla and 
ilium. Blood calcium and phosphorus determi- 
nations were normal. The left testicle was en- 
larged and also the left breast. Deep areas of 
pigmentation were present over the left but- 
tocks and sacrum. The urinary androgen was 
normal. No surgical attempt was made to de- 
termine the condition of the parathyroids. 

Albright suggested a neurologic or embryolo- 
gic origin of the disease because of the regional 
distribution of the lesions. A further point 
which may be of etiological significance is the 
preponderance of lesions on the right side. In 
the single case in which the lesions were left- 
sided the patient was left-handed.—R. M. Har- 


vey. 


BLewett, Joun. Cases ot spondylolisthesis of 
unusual interest. Brit. ¥. Radiol., Dec., 1940, 
7}, 416-421. 

Spondylolisthesis is an anterior displacement 
of the body of one vertebra on the body of the 
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one below it. This slipping forward is made 
possible by a double defect in the posterior 
arches of the displaced vertebra (spondyloly- 
sis). Two cases are described, one in a man of 
thirty-five and the other in a man of forty-five. 
In both cases the spondylolisthesis was of Grade 
1 according to Meyerding’s classification. The 
important point about these cases from the 
roentgen point of view was that the deformity 
could only be demonstrated when the patient 
was standing and could not be seen when he was 
lying down. Both patients were comfortable 
when lying down and felt the severe sciatic pain 
only when standing. The pain may be caused by 
the movement of the one vertebra on the other, 
or it may be caused by irregularities or retro- 
pulsions of the nucleus pulposus of the com- 
pressed intervertebral disc. Both these patients 
showed mental symptoms with a tendency to 
suicide but this may have been coincidence as 
no definite connection between the psychic 
state and the spondylolisthesis was demon- 
strated.—Audrey G. Morgan. 


Huet, P., and Hucuier, J. Syndrome radio- 
logique de face au cours des luxations rétro- 
lunaires du carpe. (Roentgen syndrome in the 
anteroposterior roentgenogram in retrolunar 
luxation of the wrist.) Presse méd., Aug. 6-9, 
1941, Z9, 860-863. 


Examination of 34 unpublished cases of retro- 
lunar dislocation of the wrist showed that in 
17.6 per cent of the cases the correct diagnosis 
was not made on the first examination of the 
roentgenograms either by roentgenologist or 
surgeon. One case was diagnosed by a number 
of physicians and roentgenologists as a fracture 
of the scaphoid, a lesion which frequently ac- 
companies retrolunar dislocation of the carpus. 
On lateral roentgenograms it is often difficult 
to diagnose the retrolunar dislocation on ac- 
count of superposition of bone shadows, but on 
the roentgenogram taken from in front a char- 
acteristic triangle appears. The base is upward 
and convex, the pointed apex downward. It is 
the shadow of the lower surface of the semilunar 


bone which has been forced into a position of 


supination by the anterior radio-cubito-lunar 
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ligament so that the lower surface looks for- 
ward and outward. 

Photographic reproductions of tracings of 
roentgenograms in 35 cases are given. 

This triangular appearance of the semilunar 
bone is characteristic of a double rotation 
around a transverse and a vertical axis. It may, 
however, be seen in traumatic antelunar luxa- 
tions of the carpus and in pathological ante- 
lunar subluxation of the carpus in tuberculous 
osteoarthritis.—Audrey G. Morgan. 
GIORDANO, GIOVANNI. Gravi deformazion; 

rachitiche. (Severe rachitic deformities.) 

Radiol. med., May, 1941, 28, 286-287. 

The author gives roentgenograms of ex- 
tremely severe rachitic changes in a patient, 
now a man of thirty, who had had rickets since 
early infancy and had not been treated. 

The first roentgenogram marked 
kyphoscoliosis of the whole spine accompanied 
by deformities of the ribs and decrease in num- 
ber and malformations of the lumbar verte- 
brae. There were praticularly marked changes 
in the size, shape and capacity of the pelvis. 

The other roentgenogram shows the bones of 
the legs in a laterolateral projection. The tibia 
and fibula on both sides are situated one in 
front of the other. They are flattened trans- 
versely and thickened. in the anteroposterior 


shows a 


diameter and curved symmetrically forward so 
that they are the shape of a scimitar with 
the convexity forward. The anterior surface 
of the fibula is fused with the posterior surface of 
the tibia along most of the length of the diaphy- 
sis. Because of this arrangement of the bones of 
the leg the joints are inverted, so that in place 
of the normal position of the malleoli the tibial 
malleolus is anterior and the fibular malleolus 
posterior. The astragalus has adapted itself to 
this new arrangement. The patellas are some- 
what higher than their normal position and the 
lower ends of the femurs show a thickening of 
the condyles. The author has seen no similar 
pictures in the literature and such a condition 
could have occurred only in an untreated case. 
Audrey G. Morgan. 


| 


